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Tuer following observations are the outcome of a comparative 
examination of the morphological characters of all the genera of 
Taxacee and Conifere so far as I have been able to accomplish 
it. In most cases living plants have been examined, and in 
all instances the available museum and herbarium specimens 
have been studied and the literature relating to them referred 
to. It is not necessary to state the sources whence J have 
derived my information, as they are given in my paper on the 
Comparative Morphology of the Order, published in the Journal 
of this Society, Botany, vol. xxvii., and again in a List of Conifers 
and Taxads in cultivation in Great Britain, prepared for the 
Conifer Congress, and published in vol. xiv. of the Journal of 
the Royal Horticultural Society in October 1892. Constant 
reference has also been made to the schemes of arrangement 
proposed by the older writers, and in more recent times by 
Eichler, Van Tieghem, and others, In the main, however, I 
have followed the lines laid down by Bentham, in Bentham and 
Hooker’s ‘Genera Plantarum,’ iii. p. 420 e¢ seg. (1880). In 
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some cases I have felt constrained to deviate from the arrange- 
ment there made, and to propose others which, according to my 
judgment, are more in harmony with ascertained facts or with 
more recently acquired information. Incidentally a few indi- 
cations of the structural peculiarities of certain parts, which 
may be available for purposes of distinction, are given, but any 
attempt to deal fully with comparative histology would be beyond 
the scope of the present communication. The writings of Ber- 
trand and of Van Tieghem may be specially pointed out as 
containing most valuable information on this head. Embryo- 
logical researches also are of the foremost importance from a 
classificatory point of view, but they demand for their prose- 
cution more time and skill than are at the command of the 
writer. Ity is, however, to systematic and comparative in- 
vestigation in these two departments, minute anatomy and 
embryology, that we must now look for future progress, but 
that progress will be retarded until the rigidly comparative and 
systematic methods by means of which the framework of the 
Natural System has been pieced together shall be carried out 
also in histology and embryology. And this remark applies as 
strongly to the methods in which these observations are recorded 
and published as to the observations themselves. Classifications 
founded on leaf-structure, on the distribution of the resin- 
canals and fibro-vascular bundles, or on the structure of the 
wood even, without reference to all other evidence, are neces- 
sarily as “artificial’’ as any other truncated schemes. 

For details concerning the structure of fossil species the reader 
will naturally refer to the publications of Williamson, Carruthers, 
and others. For the indications as to geological distribution I am 
chiefly indebted to Renault and Starkie Gardner. 


TAXACE A, 
Lindley, Vegetable Kingdom, ed. 3 (1853), p. 280. 


Arbores vel frutices. Rami plerumque homomorphi raro dimorphi. 
Folia persistentia raro decidua. Flores masculi amentiformes. Squame 
fructiferee, ut videtur, simplices, liberee, membranacez seu demum carnosze 
nunquam lignose. Ovula erecta y. pendula, e squama emergentes, aril- 


lata vel raro arillo destituta. Testa sicea seu demum carnosa nunquam 
alata. 
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Tribus I. SALISBURINE®. 


Flores dioici; testa carnosa arillo genuino deficiente vel imperfecte 
evoluto. 


Ramuli dimorphi. Folia decidua. 


Flores masculi umbellati.............. l. Ginxkeo, 

Ramuli homomorphi. Folia persistentia. 
Flores masculi capitati .............. 2, CEPHALOTAXUS. 
Flores maseuli spicati .........07....: 3. ToRREYA. 


Tribus II. TAXINE, vide p. 6. 


GINKGO. 


The earliest mention of this genus is by Kaempfer in 1712, 
and it was adopted by Linneus, in his ‘ Mantissa,’ ii. 313, in 
1771. It is remarkable for its shoots, some of which are elon- 
gated, others contracted, its fan-shaped, many-ribbed, deciduous 
leaves, and dicecious flowers. The male flowers are stipitate, 
catkin-like, arranged in umbels on the ends of branches, having 
short, contracted, or undeveloped internodes and intermixed 
with leaves. Anther-lobes two, pendulous, divergent, connec- 
tive prolonged into a knob. Pollen not seen. The female 
flowers are borne in pairs on the sides of slender stalks, each 
flower consisting of a single erect ovule destitute of bract or 
scale, but arising from a cup-shaped dilatation of the axis with- 
out any true arillus. The testa of the seed, however, eventualiy 
becomes succulent and drupe-like, while the inner coat becomes 
hard and woody, as in Cycas. The seed in the interior is coverea 
with a brown membrane, the lower half of which is adherent to 
the shell, so that, on removing the latter, the lower part of the 
perisperm is bared. A similar appearance is presented in the 
seeds of Oycas. As in the case of Torreya and Cephalotarus, 
the structure of the ripe seed has a close resemblance to that 
of Cyeas, the nucellus having a well-marked pollen-chamber. 
According to Van Tieghem, Bull. Soc. Bot. France (1891), there 
are in the axis of the pith two resin-canals. The same author 
asserts that fertilization only takes place in the ripe seed after 
its fall in autumn, and that the embryo is only developed in the 
following winter. 

The cotyledons, in germination, remain within the seed, their 


stalks protruding in an arched manner, the cylindrical tigellum 
B2 
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or hypocotyl descending vertically into the ground, while the 
plumule ascends, bearing several scattered rudimentary leaves, 
arranged on the 4 plan before the perfect leaves are formed. 
Clustered raphides occur in the leaves—a most unusual occur- 
rence in Conifers. 

In the anatomical structure of the root the most striking 
feature is the abundance of callus-thickenings in the angles of the 
cells of the endoderm. There is a single fibro-vascular bundle. 

The leaves have no true palisade-cells, the two fibro-vascular 
bundles of the petiole branch into several which traverse the 
lamina; each is ovoid in section, with xylem resting on the 
phloem. Wedge-shaped masses of sclerous tissue occur here 
and there beneath the epiderm, but no true exoderm. 

The genus is now represented by a single Chinese and 
Japanese species, but was once so widely distributed through 
the colder and temperate parts of the northern hemisphere, that 
Prof. Heer enumerated no fewer than sixty species in the 
Secondary and Tertiary strata of various parts of the globe. It 
seems probable that most of these are mere variations from a 
single species. 

CEPHALOTAXUS. 


A genus first published in 1840 by Siebold and Zuccarini in 
their ‘Flora Japonica.’ The species are shrubs or trees with 
spirally arranged leaves, which, on the lateral branches, become 
twisted into an apparently two-ranked arrangement. The flowers 
are dicecious, in stalked axillary heads, each flower subtended by 
a bract. Male flowers numerous, clustered, capitate. Anthers 
3-lobed, pendulous from the apex of the filament, Connective 
prolonged. The female flowers are bracteate and arranged in 
terminal spikes or heads. The base of each bract becomes more 
or less fleshy, forming a cup-shaped cavity around a short shoot, 
which bears one or two erect ovules destitute of aril. The testa 
of the seed, however, becomes succulent, the inner lining bony, 
so that the ripe seed resembles a drupe, and is similar to the 
seed of Cycas or of Ginkgo, as described under the latter genus. 

In germination the seedling plant shows a thick fusiform 
tigellum or hypocotyl, two long linear cotyledons, from between 
which the plumule emerges before the cotyledons are disengaged 


from the seed-coats, as in Ginkgo, but the primary leaves are 
opposite and verticillate. 
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The leaf-section (Cephalotaxus drupacea) shows the midrib 
prominent on the upper surface, a thick epiderm, no exoderm, and 
a single layer of palisade-cells above the mesophyll. In the centre 
is the fibro-vascular bundle, in section, of an elliptical shape, with 
ill-defined endoderm. Immediately beneath the phloem is a single 
central resin-canal, between which and the lower epiderm two or 
three rows of cells intervene. The stomata are abundant on the 
lower surface ; they are of the usual reniform shape, and are 
arranged in linear series. Van Tieghem notes the presence of a 
resin-canal in the centre of the pith, a character which separates 
it from all Conifers except its near ally Ginkgo, which has two 
in the same situation (Bull. Soc. Bot. France, 1891, April 24). 

By Bentham and Hooker this genus is placed among the 
Taxodinee. It is, however, evident that its nearest affinity is 
with Ginkgo and Torreya, and that it has relatively little in 
common with Tazxodinee. 

The species are natives of China and Japan, extending into 
Khasia. 


ToRREYA. 


A genus established by Arnott in 1838, in Ann. Nat. Hist. 
ser. 1, vol. i. p. 180. The leaves are spirally disposed, the flowers 
diecious. The male flowers are axillary, spike-like, surrounded 
at the base by imbricate scales ; each stamen has a filament which 
expands at its upper portion into 2-4 longitudinally dehiscing 
pollen-sacs ; connective slightly prolonged. The female flowers 
are solitary, axillary, with imbricating, rather fleshy scales at the 
base. The erect ovule is gradually invested from below upwards 
by a fleshy aril, which becomes confluent with the succulent 
testa, so that in the ripe seed it is no longer distinguishable. 
Seed drupaceous. Embryo pendulous in floury or ruminate 
perisperm. The leaf-structure is almost identical with that of 
Cephalotaxus, but branched sclerous cells occur in the mesophyll, 
which confer strength in the absence of theexoderm. The fibro- 
vascular bundle has a semilunar form, and is surrounaed py an 
endoderm with thick-walled cells. The solitary central resin- 
canal of the leaves resembles that of the species of Tsuga. 

The species are natives of California, South-eastern United 
States, Japan, and China. In a fossil condition they are stated 
to occur in beds of the Miocene period. 
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Tribus II. TAXINEA. 
Flores monoici vel dioici; testa sicca arillata vel exarillata. 


Ovula semper vel ad postremum erecta. Subtribus 1. TA xt #&. 
Ovulasexirillatay Sissi Seep ee ieR ier: 4, PHEROSPH RA. 
Ovula arillata. 

Flores feminei perulati. 


Ramuli foliaceo-dilatati ............ 5. PHyLLOCLADUS. 
Ramiuli.teretes... <j: chee cenp omnia 6. Taxus. 
Flores feminei eperulati .............. 7- DACRYDIUM. 


Ovula semper vel ad postremum inversa; testa sicca 


arillo carnoso circumdata. Subtribus I]. PopocarPEs#. 
Pedunculus bracteeeque demum carnosz 
CONCrESCENtES a ai rieie lente see2.0 Oe LODOCARPD ES. 
Pednunculus lignosus. 
Fructus laxe spicati; folia limearia .... 9. SracHyYCARPUS. 


Fructus dense aggregati. 
Folia specie disticha linearia; flores 


TSO) Os Qgtio oA 524 hob odio Sac 10. SAXEGOTHMA. 
Folia tetrasticha squamiformia; flores 


LOLCIN inte vie cn cece ere tec 11. Mtcrocacurys. 


PHEROSPH ERA. 

A genus nearly allied to Dacrydium, established by Archer 
and Hooker, in Hooker’s ‘Kew Journal of Botany,’ in 1850. 
The leaves are decussate and spirally imbricate, the flowers 
dicecious ; male flowers terminal, anthers subsessile, spirally 
arranged ; connective with a scale-like projection ; pollen sub- 
globose, somewhat trigonous, or oblong curved, with opaque 
spaces at the ends or angles. In the female flowers loosely 
imbricate bracts are alone visible, without any trace of scale 
externally, but no opportunity of examining the microscopical 
structure has presented itself. The solitary ovule, at first in- 
verted, proceeds apparently directly from the base of the bract, 
which does not become succulent. ‘The seed, which is ultimately 
erect, is not surrounded by any aril. By Eichler this genus is 
included under Dacrydium, but the aggregation of the female 
flowers, the simplicity of their structure, and the absence of an 
aril, seem to warrant keeping it distinct. 

The plant is a native of Tasmania and of the Blue Mountains 
of Victoria (see Hopker’s ‘Icones Plantarum,’ t. 1883). 
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PHYLLOCLADUS. 


L. C. Richard, in 1826, proposed the establishment of this 
genus, which has been generally adopted. The species are re- 
markable for their flattened, entire, or lobed phylloclades. The 
leaves, from whose axils these organs spring, are small and scale- 
like. The flowers are moneecious or dicecious, the males stalked, 
clustered or solitary, catkin-like, each arising from the axil of a 
leafy bract. The anthers are imbricate, two-celled, dehiscing 
lengthwise at the sides; the connective is prolonged into an acute 
crest. The female flowers are few, or aggregated in close heads 
along the edges of the phylloclade, each protected by one or 
more bracts which eventually become fleshy. Ovule solitary, 
inverted, but subsequently erect, surrounded at the base bya 
tubular aril which becomes fleshy, but which never entirely con- 
ceals the erect seed. 

The two cotyledons are linear, and are followed by primordial 
leaves of similar form, which soon give place to scale-like leaves. 
The leaves at the base of the male flowers are broader and strap- 
like. The leaves have small resin-canals close to the exoderm on 
the lower surface of the leaf (P. alpinus), and a single central 
vascular bundle. In the phylloclade of P. alpinus beneath the 
upper epiderm is a layer of perfect parenchyma, traversed by a 
central and by numerous lateral fibro-vascular bundles. 

The species are natives of Tasmania, New Zealand, and the 
mountains of Borneo; and some species are known to have 
existed in Nebraska and in Spitzbergen in the Cretaceous epoch 
(Renault). 

Taxus. 


A classical name adopted by Tournefort (1700) and taken up 
by Linnzus (1737) and by all subsequent authors. The leaves 
are spirally disposed, but so twisted on the side shoots as to 
appear distichous. On the leader shoots, and in the fastigiate 
forms, the leaves are not twisted, so that their spiral arrange- 
ment is always apparent. The flowers are usually diccious, 
rarely monecious. The male flowers are stipitate, the stipes sur- 
rounded at the base by imbricating, perular scales, and bearing 
above a spike of anthers with 4-6 lobes radiating from the under 
surface of a peltate connective; recalling the appearance of the 
spore-cases of Equisetum. The anther-lobes open lengthwise and 
liberate globose microspores. The female flowers are solitary, 
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terminal, and surrounded at the base by numerous imbricate, 
marcescent bracts. Ovule erect, surrounded by an aril which 
ultimately forms a fleshy cup in which the ripe seed is nearly 
enclosed. The two cotyledons are linear, obtuse, leafy, and are 
succeeded by smaller leaves of the same form. 

The leaves of 7’. baccata have the midrib prominent on the 
upper surface and the margins are recurved. The upper epi- 
derm is smooth, the lower papular. There is no hypoderm, but 
well-marked palisade is present. The vascular bundle is single, 
elliptic in outline, the pericycle being surrounded by an ill- 
defined endoderm. There are no resin-canals. The root-fibrils 
show a loose epiderm with root-hairs, a thick cellular cortex, 
and a single cylindrical fibro-vascular bundle in which masses 
of xylem alternate with similar masses of phloem. The pericycle 
is surrounded by endoderm-cells, the angles of which are much 
thickened by callus. 

Bertrand (Ann. Se. Nat. sér. V. xx. 1874, p. 53) points out the 
anatomical differences between the several species, especially in 
the nature of the epiderm and the disposition of the stomates. 

The species are natives of the northern hemisphere in both 
continents, while fossil remains in various countries attest the 
existence of the genus since Miocene times. 


DacryDIvum. 

A name taken up by Lambert (1803) from Solander*. The 
species have heterotaxic and heteromorphic leaves. The flowers 
are dicecious, the males at the ends of the branches; anthers 
sessile, spirally imbricate, two-lobed, dehiscing laterally, and with 
a prolonged spur-like connective. -Pollen-grains oval or oblong. 
Female flowers solitary, terminal. The uppermost bracts are 
thickened ; one of them bears an ovule at first inverted or placed 
horizontally, but ultimately erect and surrounded at the base by 
a tubular fleshy aril. The cotyledons are two in number and 
leaty. 

The genus is well illustrated in Sir Joseph Hooker’s ‘ Flora of 
Tasmania,’ and in T. Kirk’s ‘ Forest Flora of New Zealand, 

Lepidothamnus of Philippi is referable to this genus. 

The species are natives of the Malay Peninsula, Borneo, New 
Zealand, Tasmania, New Caledonia, and Chile. 


* Solander in G. Forster, Plant. Esculent, (1786). 
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PopocarPus. 


A genus established by L’H¢éritier in 1788. The leaves vary 
in attachment and in form. The flowers are monecious or 
dicecious ; the males solitary on the ends of short axillary shoots, 
catkin-like, stipitate, stipes surrounded by perular scales. 
Anthers spirally disposed, sessile, two-lobed, dehiscing longi- 
tudinally ; connective prolonged into a short point. Pollen- 
grains with two air-sacs. Female flowers 1 or 2, lateral, stalked, 
surrounded at the base by afew bracts, which, together with the 
raphe of the ovyule, the peduncle, and the outer coat of the seed, 
become fleshy. Ovule solitary, anatropous. Cotyledons two, leafy. 

The leaf-structure has been studied by Bertrand in certain 
species. In P. Manni and P. chilensis I find a thick exodermal 
layer (especially so in the first-named), palisade-cells, areolar 
cells, surrounding an undivided fibro-vascular bundle, beneath 
which is a solitary resin-canal. 

The species are natives of tropical and subtropical regions of 
both hemispheres, and occur also in Tasmania. ‘Traces of their 
existence occur in the Miocene beds of Central Europe. 


STACHYCARPUS, 

Endlicher proposed the name Stachycarpus for a section of the 
genus Podocarpus, distinguished from the remainder of the genus 
by the peduncle not becoming fleshy, “ receptaculum carnosum 
nullum.” In this section he included P. falcata, taxifolia, 
andina, ferruginea, and spicata. Bentham and Hooker, J. c. 
p- 435, include only P. spicata and P. andina, Poeppig, in this 
group. The genus Prumnopitys of Philippi (Linnea, xxx. 731) 
is founded on the latter species. 

Quite recently Van Tieghem has gone a step further and pro- 
posed the establishment of a new genus * for species wherein the 
fruits are on a loose spike, the axis of which does not become 
fleshy. The distinctions observed in the reproductive organs are 
correlated with other distinctions in minute structure. Thus, in 
Stachycarpus there are, according to Van Tieghem, resin-canals 
in the pericycle of the root outside the phloem of the vascular 
bundle, as in Arauwcaria and in Dammara, but not in other 
Taxinee, nor in Cupressinee, nor in Abietinee proper. 

The species are natives of Chile, Australia, and New Zealand. 

* Van Tieghem, “ Stachycarpus, genre nouveau de la famille des Coniféres,” 
Bull. Soc. Bot. France, 1891, p. 163. 
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SAXEGOTH AA. 

This interesting Chilian genus was founded in 1852 by Lind- 
ley, who says of it, “ The genus Saregothea forms a transition of 
a most remarkable kind, from Conifers to Taxads. Sir William 
Hooker regarded it as a Podocarp with flowers ina cone. It is 
in reality a genus with the male flowers of a Podocarp, the female 
flowers of a Dammara (Agathis), the fruit of a Juniper, the seed 
of a Dacrydium, and the habit of a Yew” (‘ Vegetable Kingdom,’ 
p- 229). The foliage and habit are, indeed, those of a Yew, the 
male flowers are axillary, stalked, catkin-like; the anthers 
arranged spirally, each opening longitudinally, and destitute of a 
crest. In the original illustrations, however, such an appendage 
is distinctly represented. The pollen-cells are globose. The 
leaves on the cone-bearing branches pass gradually into spirally 
arranged, but distant scales, which, in their turn, graduate into 
thick, ovate-lanceolate, loosely and spirally imbricate bracts, 
simple externally, but each provided near the base with a cavity 
from the upper end of which hangs a single free ovule. The 
bracts ultimately become fleshy and consolidated into a more or 
less pulpy head or spike. In floral structure the genus ap- 
proaches the Araucarinee, but the habit is more like that of Zarus. 
Bertrand (in Ann. Se. Nat. sér. V. xx. 1874, p. 69) describes the 
structure of the leaf as very similar to that of Podocarpus. 


Microcacurys. 

Sir Joseph Hooker was the founder of this genus in 1845. It 
is represented by a Tasmanian shrub with small decussate leaves, 
which pass gradually at the ends of some of the branches into 
stamens. The flowers are dicecious, the males in terminal spikes ; 
anthers stipitulate, two-lobed, dehiscing transversely, and pro- 
vided with an incurved, scale-like connective. Pollen-grains 
8-cornered, or somewhat globose. Female flowers terminal; 
bracts spirally imbricate, given off at right angles to the axis, 
apparently simple, bearing an inverted ovule, and ultimately 
becoming succulent, and as it lengthens carrying the ovule with 
it, so that the latter becomes placed horizontally. A fleshy, 
tubular aril grows from below upwards over the greater part of the 
woody testa of the seed, leaving the apex exposed. Seed 3-sided. 

It differs from Podocarpus mainly in the form of the pollen- 
grains, the aggregated fruits, and the woody axis of the spike. 
From Dacrydium it differs in the aggregated female flowers and 
in the succulent bract. 


GENERA OF TAXACEH AND CONIFERS. 11 


CONIFERA, 
Linn. Phil. Bot. p. 28 (plurimum),= 
PINACE#, Lindley, Vegetable Kingdom, p. 226. 
Arbores seu frutices resinifere. Flores masculi amentiformes, antheris 
seu microsporangiis numerosissimis. Flores feminei strobiliformes. 
Squamz fructiferee duplices e bracted et e squama seu sporophyllo lig- 
noso rarius carnoso constantes. Bractez nisi ad basin libere vel plus 
minus cum squama concrescentes. Ovula (seu macrosporangia) erecta vel 
pendula pauca vel plura. Semina alata vel exalata arillo omnino destituta. 


Tribus I. CUPRESSINE. 


Folia verticillata seu decussata. Stamina decussata vel ternatim 
verticillata ; antherze loculi globosi. Strobili maturi squamz opposite 
vel verticillatee raro subspiraliter dispositee duplices,extrinsecus autem 
specie simplices. Bracteze nisi ad apicem cum squamis concrescentes. 
Semina erecta. 

Strobili squamz usque ad apicem concres- 
centes demum carnose.... Subtribus 1. JuNiperina. 
Strobili squame basi tantum concrescentes, 
lignescentes. 
Strobili squame valvatee seu verticillate. 
Subtribus II]. CALLITRIN &. 
Strobili squamz decussate -..... Subtribus II. Tourn az. 


Folia mono- seu sepius dimorpha, opposita 
vel ternatim verticillata, patentia vel cum 
ramulis basi concrescentia. Flores mas- 


culi spicati axillares. Strobili carnosi. 
Subtribus I. JuNriPERIN&. 


nadie € cals cout Pad cerorsiete 1, JUNIPERUS. 
Folia mono- vel dimorpha verticillata vel 
decussata, juventute linearia patentia, 
adulta cum ramulis compressis seu angu- 
latis concrescentia. Flores masculi spicati 
terminales. Strobili lignosi, squame 4-8 
verticillate. Ovula pauca vel plura. 
Subtribus II. CAL LITRIN &. 
Ramuli compressi, strobili solitarii axis 
haud productus; squame 4 ........ 2, TETRACLINIS. 
Ramuli angulati, strobili paniculati axis 
supra squamarum basin productus. 
Squame 6 ineequales ......+.+.ee006. 3, CALLITRIS. 
Squamee 8 eequales.......-..s+eeee-. 4, ACTINOSTROBUS. 
Squamee 4 aequales ....+.+++0.+e006++ 5, WIDDRINGTONIA. 
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Ramulicompressi vel angulati; folia dimorpha, 
juniora libera patentia, adulta squami- 
formia appressa basi plus minus con- 
crescentia. Strobili squamz decussate 


vel subspiraliter dispositz ........ Subtribus I. Tu uin &. 
Flores dioici; strobili squamze tenues 
superiores tantum fertiles .......... 6. Firzroya. 


Flores monoici; strobili squame incrassatz. 
Strobili squamz basi horizontaliter pa- 
tentes, apice peltatim expanse, 2- vel 
plurispermz .......... peerelois Mists 7. CUPRESSUS. 
Strobili squamz ascendentes oblongz vel 
clavato-dilatatze. 
Squame 8-12 plus minus imbricate, 
semina utrinque equaliter alata 
(exalata tamen in § Biota)...... 8. THuya. 
Squame 6 valvate mediane tantum 
fertiles ; semina apice oblique alata. 9. LisocEDRUus. 


Tribus II. TAXODINEX, vide p. 20. 
Tribus III. ARAUCARINE, vide p. 24. 
Tribus IV. ABIETINE®, vide p. 27. 


JUNIPERUS. 


A genus known in classical times, mentioned by Pliny and 
other authors, established botanically by Tournefort in 1700, 
adopted by Linneus in 1737, and accepted with little or no 
modification by all subsequent botanists. It is well and sharply 
defined by its succulent cone-scales, which are confluent one with 
another at the base. The foliage is polymorphie. : 

The anatomical structure of the free leaves is substantially the 
same as that of the concrescent leaves. In both cases the stomata 
are nearly if not quite confined to the upper surface of the leaves. 
The resin-canals are close beneath the epidermis on the upper face 
of the leaf. The single fibro-vascular bundle occupies the centre 
of radiating rows of parenchymatous cells all containing chloro- 
phyll, and more closely packed in the adnate than in the free 
leaves. A layer of exoderm cells (hypoderm) surrounds the 
leaves of both kinds immediately within the epiderm. In Juni- 
perus drupacea there is one large single resin-canal near the 
phloem of the fibro-vascular bundle. 
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An examination of the course of development shows that the 
leaves, as in the case of so-called “decurrent” leaves, generally 
are free at the base at first, but subsequently are uplifted with 
the axis as it lengthens, and are partly concrescent with it 
instead of becoming detached. 

The male flowers are catkin-like, axillary or terminal, placed 
at the end of short shoots, and show no intermediate forms be- 
tween the foliage-leaves and the sporophylls or stamens. Anther- 
cells 4-8. The pollen-cells or microspores are globose. The 
succulent fruits ripen in the second year. Ovules erect, 2 to 
each scale, wingless. Cotyledons usually 2. 

Three sections or subgenera have been established, dependent 
upon the freedom or union of the seeds, the “ decurrence”’ or 
isolation of the leaves, and the perulate or eperulate buds. 
These three sections—Caryocedrus (Endlicher), Oxycedrus 
(Spach), and Sabina (Spach)—have also met with general accept- 
ance. Haller’s proposal in 1745 to constitute a distinct genus 
“ Sabina” has not been adopted; nor has the genus <Arceu- 
thos of Antoine and Kotschy (1854), proposed in order to 
include J. drupacea (which Endlicher included in his section 
Oaryocedrus), met with any greater degree of recognition. 
Thuiecarpus of Trautvetter, Plant. Imag. ii. 16, is, judging from 
the figure, a monstrous form in which the fruit-scales are of a leafy 
consistence, separate at the tips so as to expose the seeds. Asa 
malformation by arrest of development it is interesting, and also 
as showing an intermediate condition between the appearance of 
the fruit in Juniperus and in Thuya respectively. 

The distribution’of the species extends in the Old World, 
roughly speaking, from the Arctic regions of Europe and Siberia 
to Northern Africa, Abyssinia, Arabia, the Himalayas, and China. 
From West to East the species are found at intervals from West- 
ern Europe, the Azores and the Canary Isles, to Kamtschatka 
and Japan. In the New World they occur from the Arctic 
Circle to Mexico. On the eastern side Juniperus virginiana 
extends completely from the north to the south of North 
America. One species is found in the West Indies. 

Numerically the largest number of species are found in the 
Mediterranean region and the Levant inclusive of Asia Minor. 
Next in number are the species found in the Atlantic islands of 
Madeira, the Azores, and Canaries. Three species are found in 
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the Himalayas, as many in Japan and China, One inhabits 
Kamtschatka, and one N.W. America. There are three species 
in Mexico, four in the Eastern United States, and one in the 
West Indies. J. communis is distributed throughout the whole 
of Europe, in Siberia and Kamtschatka, especially in the form 
called alpina or nana, which occurs also both in Eastern and in 
Western North America. On the Alps this species extends 
upwards to 5000 feet. 

In a fossil condition, according to Renault, Bot. Fossile (1885), 
p- 135, it occurs in Tertiary strata, in amber &c., but not fre- 
quently. Hither its remains have not been preserved, or the 
genus, in spite of the simplicity of its structure, is of relatively 
late origin. 


TETRACLINIS. 


Under the name of Thuya articulata a remarkable Conifer, 
native of the Barbary States, was mentioned in Shaw’s ‘ Travels 
in Barbary’ (1738), and botanically described by Vahl in 1791. 
It was known to the Romans, who highly valued its timber, 
which is still used for ornamental purposes. Desfontaines 
adopted the name given by Vahl, but as the characters of the 
plant differ in many respects from those of Thuya, it has of late 
been generally included under the genus Callitris, of which 
Frenela isa synonym. Richard, Spach, Endlicher, Parlatore, 
and Ball all attribute the species Callitris quadrivalvis to Vent- 
enat; but this, as was pointed out by Bentham, is an error, as 
Ventenat, when founding his genus Callitris upon an Australian 
evergreen tree, mentioned no species at all byname. Richard is 
responsible for the name Callitris quadrivalvis, while to Mirbel is 
to be credited the synonym Frenela Fontanesii. Spach takes it 
as the type of the genus Callitris in spite of its North-African 
origin, and Bentham makes it the representative of a section of 
the genus Callitris under the sectional name Tetraclinis. 

Tetraclinis articulata, as we prefer to call it, has the articulate 
stems of Callitris, but differs in its flattened (not triangular) 
divaricate, Salicornia-like branches, its four-ranked, eaifowdh 
foliage, and its solitary female cones consisting of four nearly equal 
decussate or pseudo-verticillate scales, at first somewhat fleshy, 
and with two equally winged, erect seeds to each scale. Traces 
of this bract are visible near to the apex of each scale. The 
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axis of the cone is not prolonged beyond the scales as it is in 
Callitris. Desfontaines, ‘Flora Atlantica, t. 252, figures the 
male flowers as well as the cones. The fossil species from the 
Tertiary formations named Callitris Brongniarti (Renault, ‘ Cours 
de Botanique Fossile, Coniféres, tab. 15. fig. 9) appears to belong 
to this genus rather than to Callitris proper. 

For a summary account of the Gum Sandrac tree of Marocco 
see Hooker and Ball, ‘Marocco and the Great Atlas,’ Appen- 
dix D; and Luerssen, ‘ Modiciniseh-Pharmacentiaghe Botanik,’ 
Band ii. (1882), p. 98, fig. 37. 


CALLITRIS. 


A genus established by Ventenat * in 1808 and founded upon 
a single evergreen Australian tree to which no specific name was 
attached, but which was probably that now known as C. rhom- 
boidea. It is synonymous with Frenela of Mirbel, who, in 1826, 
substituted the name Frenela on account of the similarity of 
sound between Callitris and the Myrtaceous genus Calythriz. 

The genus has been understood in various ways by different 
authors. Richard, Endlicher, Parlatore, Eichler, Bentham, and 
others refer the North-African Thuya articulata to this genus, 
but, for reasons cited under the preceding genus, it seems to me 
to be preferable to consider the Barbary plant as the representa- 
tive of a distinct genus (see Tetraclinis). The South-African 
Widdringtonia (alias Pachylepis of Brongniart) is also often com- 
prised under this genus, but this also I propose to keep separate. 
As thus circumscribed Callitris comprises only Australian and 
New-Caledonian species, but includes the genus Leichartia of 
Shepherd and the Octoclinis of F. von Mueller. 

Callitris has its vegetative organs similar to those of its allies, 
but differs from them in the presence of 6-8 unequal verti- 
cillate scales to the cones and of numerous seeds to each scale. 
Unlike what happens in <Actinostrobus, there is an abrupt 
transition between the leaves and the cone-scales, whilst these 
latter usually show externally traces of their essentially composite 
nature. The erect seeds, as may be seen from the cicatrices they 
leave when they fall from the scale, are arranged in a somewhat 
decussate manner: thus we see, first, one scar-at the base in the 


* Dec. Gen. Nov. 1808, n, 10. 
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middle line; then two at a higher level, one on each side of the 
centre ; then one central, followed by two more lateral ones. 

The germinating embryo shows two linear spreading epigeal 
cotyledons. 

Various fossil species from the Miocene are referred to this 
genus (Renault). 

ACTINOSTROBUS. 

A genus established by Miquel in Lehmann’s ‘ Plante Preiss- 
jane,’ i. p. 644 (1848). The vegetative organs closely resemble 
those of Callitris, the branchlets being articulated, 3-sided, and 
the homomorphic leaves are arranged in alternate, ternary 
whorls. Only the tips of each leaf are separate from the branch. 
The stamens are in whorls of three, and in six vertical ranks ; the 
anther-cells are 2-4. The solitary female cones are borne on 
the ends of short, woody stalks, densely covered with six rows 
of appressed, deltoid or boat-shaped, membranous leaves, the 
uppermost of which are closely pressed against the scales of the 
cone. These latter form a whorl of six woody, oblong-acute scales 
equal in size, valvate at the edges, and surrounding a short 
conical prolongation of the central axis. There is absolutely no 
external indication of the composite nature of the fruit-scale in 
the ripe fruit, but on a microscopic examination of the scale a 
double series of vascular bundles becomes apparent. Of these 
bundles those nearest to the axis have their phloem turned 
towards it, whilst those on the dorsal or outer surface have the 
phloem directed outwards. The ovules are erect and 2-3-winged. 

According to Sir John Lubbock, ‘Seedlings, vol. ii. p. 549 
(1892), there are in this genus three linear subulate cotyledons, 
and the primary leaves are of the same form. ; 

Only two species are known, both natives of Western 
Australia. 


WippRrIneronta*, 

In the year 1833 Brongniart proposed the name Pachylepis for 
certain South-African plants allied to Oallitris. This name was 
set aside by Endlicher on the ground that Lessing had previously 
described a genus of Composites under the same name. This 
latter genus is not generally accepted, and hence, on grounds of 
strict priority, Brongniart’s name should be adopted ; but, as it 


* Endlicher, Synopsis Conif. (1847), p. 41. 
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has not been taken up by any subsequent writer, it is more con- 
venient to follow the generally adopted course and make use of 
Endlicher’s name of Widdringtonia. 

The species differ from those of Callitris, to which they are 
sometimes referred,in habit and foliage, the branches being terete, 
the leaves opposite and decussate (not in whorls of three), or in 
the fast-growing shoots spirally arranged, The appearance of 
the inarticulated branchlets is more like that of Thuya or 
Cupressus, owing to some of the leaves being less concrescent 
than is the case in Callitris. The male catkins are terminal 
and very small, the anther-crest ovate, pointed, the anther-cells 
2-3. The female cones in W. cupressoides are arranged along 
the sides of the branches, each cone subtended by a deltoid leaf. 
The cone-scales are four in number, equal or nearly so, decus- 
sate, or even somewhat spirally arranged, at first corky in 
substance, tubercled, and spreading to expose the young ovules, 
ultimately very thick, woody, and closed over the seeds. The 
seeds are thick, ovoid or trigonous, narrowly winged. 

Two species are South-African; one has been discovered in 
Madagascar, one in Kaffraria (Baur, 1164), and one quite 
recently on the mountains of Equatorial Africa. Prof. Hen- 
riques, of Coimbra, has also favoured me with imperfect specimens 
from the Serra de Gorungosa at an altitude of 5300 feet, which 
appear to belong to this genus. 

Endlicher’s description of the female inflorescence is rather 
misleading, as tending to the inference that the female flowers 
are terminal instead of lateral. 

Several fossil species are described from the Tertiary formations 
by Renault, ‘ Cours de Botanique Fossile,’ Coniféres, p. 131. 

The genus is included in Taxodinee by Parlatore, but the cone- 
scales are not spiral, neither is the bract externally visible. It 
seems, therefore, most in place among Callitrine, or as inter- 
mediate between that tribe and Thwine. 


Firzroya. 

A genus established by Sir Joseph Hooker, in 1852, in the 
Journal of the Horticultural Society of London, vi. p. 264, upon 
an evergreen tree, native of Chile and Patagonia. To this was 
afterwards added by Bentham a Tasmanian plant previously 
referred by Hooker to his genus Déselma (Flor. Tasman. i. p. 353, 
t. 98). The leaves, so far as known, are homomorphic, arranged 
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in alternating ternary whorls ; the flowers are dicecious, the males 
at the extremities of the branches, and the broadly crested 
anthers 2—4-celled. Pollen-cells globose. Female cones solitary 
at the end of the branches. Leaves passing abruptly into the 
scales of the cones, which latter are decussate or verticillate, 
the uppermost alone fertile with 2-3, erect, 2-winged ovules 
to each scale, The complex nature of the fruit-scale is indicated 
by the sharp point which projects from the back of each scale 
near the top. Occupying the centre of the cone are two or three 
oblong obtuse processes similar to those which occur in Actzno- 
strobus, which appear to originate from the central axis, but 
their precise morphological nature is at present unknown. 


CUPRESSUS. 


This genus was taken up by Linneus in his ‘ Genera Plantarum’ 
(1737), n. 1079, from Tournefort (1700). The French botanist 
in his turn had adopted it from the older writers. The word is 
mentioned by Pliny, Cato, and other classical authors. The 
typical species is that now known as C. sempervirens, around 
which others have been grouped, but in different manners, by 
different writers. Thus some plants which may fitly be referred 
to this genus have been placed under Thuya, Thuyopsis, Platy- 
cladus, and Chamecyparis. 

As here understood, it comprises trees with polymorphic 
foliage and moneecious flowers. The male flowers are at the end 
of the branches, the anther-scales pointed, pollen simple. The 
female flowers are solitary at the ends of short branches, rarely 
in groups, and ripening in the second year of their formation. 
The cone-scales show but slight traces externally of their com- 
posite nature, indeed Sachs says there is no seminiferous scale. 
Its presence may, however, readily be detected on microscopical 
examination. The seed-scales are arranged in decussate or 
verticillate whorls, each scale being dilated at the apex into a 
club-shaped expansion, flattened at the top, and with a short 
central mucro. The cones require two years to ripen (except 
those of the section Chamecyparis) ; they are globular or oblong 
the central scales alone fertile and bearing two or many seeds 
Seeds winged on both sides. 

Chamecyparis differs in its two-ranked branchlets mostly in 
oue horizontal plane, in the presence of a small number of seeds, 


GENERA OF TAXACEH AND CONIFERS. 19 


generally two to each scale, and in the circumstance that the 
cones ripen in one season. 

Thuyopsis, so far as the Japanese and the North-west Ameri- 
can species are concerned, is also referable to this genus. 
ftetinospora has no claim to generic distinction, the so-called 
species being merely phases of growth of certain species of 
Cupressus, Thuya, or Juniperus. Ferd. von Mueller, in his ‘Select 
Plants for industrial culture,’ correctly referred the Retinosporas 
to Cupressus. 

The species are natives of the Levant, the Himalayas, China, 
Japan, North-western and North-eastern America, and Mexico. 

Two species of Cupressus occur in a fossil state, the one in the 
Lower Eocene of Ireland, the other in the Middle and Upper 
Bagshot beds according to Starkie Gardner. 


THUYA,. 


A generic name adopted by Linneus in 1737 from Tournefort 
(1700) and older writers, the thyon of the Greeks being probably 
the plant here called Tetraclinis articulata. As here understood, 
the genus Thuya comprises the sections Huthuya, Macrothuya, 
and Biota of Bentham and Hooker. It is characterized by its 
flattened branchlets usually in one horizontal plane, the presence 
of dimorphic foliage, monccious flowers, decussate stamens, 
3-4 anther-cells, simple pollen ; female cones solitary at the ends 
of the branches, ultimately pendulous (except in Biota), oblong 
or ovoid, rarely globose, ripening in the first year ; the 4-6 scales 
decussate, slightly imbricate, oblong, acute, not peltately ex- 
panded as in Oupressus, the central ones fertile, or (in Biota) 
the lower ones. Zhwiopsis dolabrata of Siebold and Zuccarini 
and 7’. borealis of Carriére belong more properly to Cupressus ; 
whilst Dhusopsis Standishii is a true Thuya and the Japanese 
representative of the North-west American 7. gigantea. The 
species occur in the Levant, the Himalayas, China, Japan, North- 
east and North-west America, and were widely distributed in 
both hemispheres in Miocene and Secondary times. See Brown 
of Campster, ‘Monograph of Thuya.’ 


LiBoceDRvs. 
A genus founded by Endlicher in 1847, and admitted by 
subsequent writers under the same name or in the form of a 


synonym, such as Heyderia, Karl Koch (Dendrologie, ii. 172), 
c 2 
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or Calocedrus, Kurz (in the Journal of Botany, 1873, t. 133). 
It is very nearly allied to Thuya. The distinguishing charac- 
teristics are to be found in the four-sided male flowers, in 
the erect cones, the smaller number of scales, of which the 
central pair are fertile, and in the frequent coalescence of the 
two uppermost scales into a vertical septum. The seeds, moreover, 
are solitary and winged obliquely. The cotyledons are two. 

The species are natives of China, the mountains of New Guinea 
(Libocedrus papuana, F. Muell.), North-west America, the 
Chilian Andes, and New Zealand (see R. Brown of Campster, 
‘Monograph of Thauya’). 

Species of this genus occur in amber and in the Miocene 
deposits of Spitzbergen and of Central Europe, and one species 
in the English Eocene below the London Clay (Starkie Gardner). 


Tribus II. TAXODINEA, Benth. et Hook. Gen. Plant. 
li. p. 422 (Taxodiex). 
Folia alterna raro subdecussata. 


Flores masculi spicati, umbellati seu 
paniculati, terminales vel axillares. 


Strobili squamz spiraliter dispositz 
manifeste duplices, cum bracteis tamen, nisi ad apicem, alte connate. 
Semina 2-9 erecta vel inversa. 


Folia dimorpha, alia squamiformia alia cla- 
dodiiformia. 
Flores masculi umbellati .............. 10. Scrapopirys. 
Folia mono- vel heteromorpha nunquam 
cladodiiformia. 
Flores masculi spicati. 
Semina pendula ; folia persistentia. 
Anthere loculi 2; strobili globosi 
squamé apice subpeltate pul- 


viniformes mucronate........ ll. ArHRoTAXIs. 
Antherze loculi 4-5; strobili ob- 

longi squame basi horizon- 

taliter patentes, ad apicem 

peltatim dilatate .......... 12. Seavora. 
Molia decidua: <2:s as:scioteeiuysie ter 13. GLyPTosTROBUs. 


Semina erecta; folia persistentia ; stro- 
bili squamee laciniato-lobatie.... 
Flores masculi paniculati. 
Folia decidua; strobili squame 
ascendentes lobulatee 


14. CRYPToMERIA. 


Sik, Seats . 15. Taxopium. 
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ScIADOPITYS. 


This singular genus was published by Siebold and Zuccarini in 
1842, and has undergone no change of position. 

The leaves are of very simple character, being little more than 
leaf-scales, deltoid in form, and somewhat concave. The fibro- 
vascular bundle is either not formed at all, or not till a late 
period. From the axils of some of these leaves arise the 
phylloid shoots or cladodes, which are peculiar to this genus, and 
have given rise to much discussion. The phloem is on the 
upper, the xylem on the lower surface of the vascular bundle, 
contrary to what happens in true leaves. A summary account 
of the structure of this plant, and a réswmé of the opinions of 
various authors concerning it, is given in my paper on the com- 
parative morphology of Sciadopitys in the ‘Journal of Botany’ 
for April 1884, as well as in my former communication to the 
Society. The male flowers are aggregated in dense catkin-like 
masses at the ends of the branches, stamens spirally arranged, 
the anther-crest pointed and surmounting two linear anther-lobes 
which open vertically. The female cones are erect, on the ends 
of short lateral shoots. Bracts partially concrescent with the 
scale, the upper portion of which is thick and cushion-like. 
Ovules numerous, pendulous. Seeds compressed and with a 
narrow wing. Cotyledons two, foliaceous, linear. Primordial 
leaves similar, but smaller and alternate. The only known 
species is a native of Japan. 


ATHROTAXIS. 


This genus, founded by D. Don, dates from 1839, and has been 
adopted by all subsequent writers, the only variation being in 
the spelling of the name, which by some is written Arthrotaxis, 
the real orthography being <Athrotawis, from 4Opdos, crowded. 
The foliage is homomorphic, decussate, passing into spiral. Male 
flowers catkin-like, terminal. Stamens arranged spirally ; anther- 
cells two. The pollen cells are globose or three-sided, with 2 or 
3 bands. The cones are terminal, globose, somewhat woody, 
the constituent scales wedge-shaped at the base, horizontally 
spreading, clavately or somewhat peltately dilated at the apex, 
and with numerous 3-6-winged seeds, pendulous from the thickest 
part of the scale below the apex. The bract is concrescent with 
the scale for the greater part of its length, but is generally 
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visible at the apex in the form of a projecting point, though 
Endlicher describes the scales as “ ebracteate.” 

The anatomy of the leaf is briefly described by myself in the 
‘Gardeners’ Chronicle, 1885, August 29, p. 270, sub A. cu- 
pressoide. 

The species are natives of Tasmania. 

The resemblance to recent Athrotaxis of Echinostrobus Stern- 
bergit *, from the Upper Oolite of Solenhofen, is very striking. 
Other closely allied species occur at Stonesfield and at Scarborough. 


SEQUOTA. 

Originally included under Taxodium, this genus was separated 
in 1847 by Endlicher, who even included it under Abzetinee. 
The foliage is homomorphic (or dimorphic in young trees 
of §. sempervirens), decurrent, spirally arranged or pseudo- 
distichous. The male flowers are catkin-like, stipitate, terminal, 
or on the ends of lateral shoots. Stamens arranged spirally. The 
anther-crest is ovate-convex, with 2-5 anther-lobes. Pollen 
simple. The female cones ripen in the second year, are terminal, 
the leaves passing gradually into the bracts, which in the young 
state are longer than the scales. The fruit-scales spring at right 
angles from the axis of the cone, are wedge-shaped at the base, 
clavately thickened above, and flattened at the summit in more 
or less peltate fashion as in Cupressus. Endlicher’s statement 
that the scales are ebracteate is clearly the result of an oversight, 
as the bracts are very evident in the young condition and are 
generally conspicuous even in the mature state. Microscopie 
examination, of course, reveals the existence of the bracts. The 
inverted seeds have lateral wings. Cotyledons 4-6 (Engelmann). 

In Sequoia gigantea the leaves are more or less angular, with 
the midrib prominent above. The exoderm is discontinuous, the 
palisade-cells on all sides, but the endoderm is not well marked. 
The fibro-vascular bundle is elliptic in section, undivided, and 
there is a single resin-canal of large diameter next to the phloem. 
The structure in 8. sempervirens is similar, allowance being made 
for the flattened form of the leaf. 

The two species, S. gigantea(Wellingtonia) and 8. sempervirens 
(Red Wood), are natives of California. The genus was abun- 
dantly represented in the Tertiary and even in the Secondary 
epoch in Central Europe and Greenland. 


* See Renault, ‘Cours de Botanique Fossile,’ Coniféres (1885), tab, 12. f, 4. 
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GLYPTOSTROBUS. 


A genus separated in 1847 by Endlicher from Taxodium, and 
retained as separate by Parlatore, Hichler, and others. Bentham 
and Hooker, however, follow Brongniart and include it in 
Taxodium. It differs from that genus, however, in the tristichous 
or spiral, not distichous, arrangement of the deciduous foliage, and 
in the ovoid winged seed. The subglobose male flowers are on 
the ends of the lateral branches; anthers 3-4, globose. The female 
flowers are club-shaped, tapering at the base; the uppermost leaves 
appressed, imbricate, passing gradually into the bracts, which 
latter are almost entirely concrescent with the lobulate scale. 
The winged seed is usually described as erect, but it is certainly 
pendulous, being enclosed within a cavity at the upper part of 
the scale. 

The species requires further investigation in the fresh condition. 
The only recent species is a native of China ; but others existed in 
the Miocene period in Central Europe, Greenland, &c. 


CRYPTOMERIA. 


Founded by D. Don in 1839, this genus has met with general 
acceptance. The foliage is arranged spirally, heteromorphous ; 
the adult leaves are markedly “decurrent.” The male flowers 
are crowded in axillary spikes at the ends of the branches, with 
no intermediate leaves between the leaves and the anther-scales. 
Stamens spiral, connective pointed, with 3-5 globose anther- 
lobes; pollen-grains simple. The globular female cones are on 
the ends of the shoots, and ripen in the first year. The bracts 
are concrescent for the greater part of their length, leaving the 
pointed extremity free and recurved. The scales of the ripe cone 
spread horizontally at the base, and are wedge-shaped, obovate, 
thickened at the extremity and more or less deeply divided into 
sharply pointed lobes. Seeds 3-5 to each scale, erect, with a 
narrow wing. Cotyledons 2-3, linear or oblong, stomatiferous 
on the upper surface. Plumule with three longitudinal furrows. 

The cones frequently exbibit median prolification, owing to 
the recurrence of growth at the apex after the formation of the 
seed-scales. 

The only known species is Japanese. 
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TaxoDIUM. 


The establishment of this genus dates from the time of L. C. 
Richard (1810). Previous to that time the species were included 
under Cupressus. The deciduous foliage, very numerous panicled 
male flowers, and the spirally arranged cone-scales amply suffice 
to distinguish it. The anther-lobes are globose. The female 
cones are globular or oblong, the bracts nearly entirely con- 
crescent with the thick coriaceous peltate scales, the stalk-like 
base of which springs at right angles from the axis of the cone. 
The lobulate extremity of the scale projects beyond the apex of 
the bract. The erect seeds are two to each scale, triangular, 
with very narrow wings at the angles. The leaves are heterotaxic 
—being sometimes distichous, at other times tristichous on the 
same branch, and varying also in size and form. 

The roots are remarkable for the curious woody projections 
which they throw up; the nature and the purpose of these 
formations are still matters of controversy. 

The hypocotyl has a thick cellular cortex traversed, just out- 
side the pericycle, by a ring of air-passages of large diameter. 
The woody bundle has, on section, the shape of a 7-pointed 
star with pith in the centre surrounded by seven masses of xylem, 
outside of which is a thin layer of phloem-cells. No resin-canals 
are visible. 

The cotyledons are three-sided, with the midrib prominent 
above. There is no hypoderm and no palisade, and the xylem 
and phloem form one undivided mass surrounded by an imper 
fectly-developed endoderm. 

The species are natives of the Southern States of North 
America and of Mexico. In the Miocene period they spread over 
Central Europe, Spitzbergen, and Greenland. 


Tribus IIT. ARAUCARINE®. 
(Araucarier, Benth. et Hook.) 


Anthere loculi plerumque penduli liberi. Strobili squame spiraliter 
disposite specie simplices, bractez videlicet valde evolutz, squame ovyuli- 
fere autem imperfecte contexte extus inconspicue. Semina libera vel 
cum squamis concrescentia pendula. 

Monoica. 
Semina 3 pendula libera ............... 16. CuNNINGHAMIA. 
Semina’solitaria libera <0. Sse. 17. AGATHISs, 


bo 
Or 
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Dioica. 
Semina solitaria cum squamis concres- 
MENIAM SONG sie nis v= 44 + Socuyk ee 18, ARAUCARIA. 


CUNNINGHAMIA. 


A genus founded by Robert Brown in 1826 upon a solitary 
Chinese species. The synonym Belis of Salisbury is earlier, 
Trans. Linn. Soe. viii. p. 315 (1807), and strictly should have 
precedence, but, owing to the similarity with Bellis, it has 
never been taken up, and it would be productive of unnecessary 
confusion to adopt it now. A still earlier name is Pinus 
lanceolata. 

The lanceolate leaves are spirally arranged and uniform, the 
male flowers in terminal umbellate spikes. The anther-crest is 
serrulate, bearing three free pendulous anther-lobes, The 
female cones are aggregated or solitary on the ends of the 
branches ; the bracts spirally arranged, wholly confluent with the 
seed-scale, which is reduced to a mere cellular projection, with 
no vascular connection between the central bundle of the bract, 
at least in the first instance. From this placental process hang 
three compressed seeds, each with a membranous wing. The 
attachment of the seed to the placental process or “ lamina 
ovulifera”’ is very like what happens in the macrospore of Isoétes. 

The anatomical conformation of the bract is essentially the 
same as in Conifers generally ; and as the bracts are in contin- 
uous series with the leaves, the cones of Ounninghamia, like 
those of Agathis and of Araucaria, are mainly composed of bracts, 
the true fruit-scale being reduced to a minimum (see Dickson, 
Edinburgh New Philosoph. Journal, vol. xiv, pt. 4, 1861). In 
the leaves of Cunninghamia there is well-marked palisade- 
tissue, but in the bracts this is replaced by ordinary parenchyma 
traversed by five resin-canals. The structure of the placental 
outgrowth seems to be exclusively cellular, at least for a con- 
siderable period. 

AGATHIS. 

Rumphius’s name of Dammara has, as pointed out by Bentham, 
no real claim to precedence, hence Salisbury’s name of Agathis 
(1807) is the one adopted in the ‘Genera Plantarum.’ The species 
are lofty trees with thick leaves spirally arranged. The male 
flowers are catkin-like, sessile or stipitate, axillary or super- 
axillary. The stamens are placed in a spiral series continuous 
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with a number of perular scales, each stamen dilated at the top 
into a shield-shaped connective from the edge of which hang 
three or more anther-cells. The female flowers are globose, 
their scales spirally arranged, continuous with depauperate leaves 
at the base, and bearing no trace of their composite nature ex- 
ternally. Seed solitary, pendulous, with a single wing directed 
more or less horizontally to one side, in one instance I have seen 
two equal wings to the seed. As in Ounninghamia, the bract 
appears to form the greater mass of the fruit-scale, the ovu- 
liferous portion being marked internally only by a thin placental 
line from which the seed hangs. Cotyledons two, leafy. 

Resin-canals exist in the secondary liber only (Renault). 

The recent species are of Southern type, occurring in Australia, 
New Zealand, some of the Pacific islands, as well as in Brazil 
and Chile. 

Cones referable to this genus occur in the Cretaceous rocks. 


ARAUCARIA. 

In 1789 Jussieu proposed the establishment of this genus, 
which has been generally accepted, although by some its sections 
have been considered as distinct genera. In the young state the 
foliage is in some species heteromorphic; in the adult condition 
the leaves are arranged spirally, sometimes broad, in other species 
linear; its flowers are usually dicecious, the males in terminal, 
catkin-like masses solitary or fasciculate. Anthers numerous, 
with a prolonged connective from which hang 6-8 linear anther- 
cells. Female flowers terminal, the scales spirally arranged in 
continuous series with the leaves; the seed-scale usually not 
obviously distinguishable from the bract except by the aid of 
the microscope. Ovule solitary, pendulous, testa ultimately 
confluent with the scale. Cotyledons 2-4, epi- or hypogeal ; tigel- 
lum cylindric or tuberous. 

The genus is divided into sections according to the epi- or 
hypogeal mode of germination, the formation or otherwise of a 
tuberous tigellum, &c. * 

Van Tieghem notes the presence of a resin-canal outside the 
phloem in the pericycle of the root—a character which this genus 
shares with Agathis and Stachycarpus (see the latter genus). 

* See Heckel, “Sur la germination des Graines d’Araucaria Bidwillii et 


A. brasiliensis,” Comptes Rendus de 1’Acad. des Sciences, Dec. 7, 1891, and 
Blanchard, in ‘ Reyue Horticole,’ July 1892, p. 276, 
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Resin-canals are present in the secondary liber. However 
characteristic these appearances may be they are ill-suited to 
the requirements of systematists and, indeed, are for the most 
part not available. 

The species are natives of Australia, Brazil, and some of the 
South Sea Islands. Numerous allied forms are found in a fossil 
condition from the Carboniferous strata through the Oolitic and 
Miocene periods, showing the type to be one of great antiquity 
and simplicity of organization, unless, on the contrary, the 
almost complete fusion of bract and seed-scale and the relative 
insignificance of the latter are to be taken as evidences of higher 
organization. 


Tribus IV. ABIETINEZ, Benth. et Hook. iii. p. 423. 


Strobili feminei squame spiraliter dispositee manifeste duplices, e bracteis 
plus minusve liberis et e sporophyllis seu squamis seminiferis constantes. 
Semina 2 inversa libera. 


* Folia pro maxima parte homomorpha. 


Folia plana ad basin pulvinatim incrassata pulvinis 


MECUETENt DUS wena aca «1 eae sel Subtribus I. Price #. 
Folia petiolata a canali resinifero centrali soli- 
taria percursa; amenta strobilique parvi.. 19. TsuGa. 


Folia sessilia angulata vel plana, canalibus resin- 
iferis duobus lateralibus vel nullis ; amenta 
BILODUIGUS MAjOSCUN 6g caien slo. eis oe 604s 20. PIcEA. 
Folia ad basin haud pulvinatim incrassata. 
Rawi dimorphi alii elongati foliis sparsis, alii 
contracti foliis fasciculatis ...... Subtribus I. Laricea, 
Oliat Persistentideny es asicles seve ses scale 21. Ceprus. 
Folia decidua. 
Flores masculi solitarii amentiformes .... 22. Larix. 
Flores masculi umbellatim aggregati ..., 23. PSEUDOLARIX. 
Rami necnon folia sparsa homomorphi. p 
Subtribus III. SapIneE &. 
Flores masculi umbellati ..............%. 24, KmTELEERIA. 
Flores masculi solitarii vel racemosi. 
Strobili maturi squame ab axi secedentes. 25. ABIES. 
Strobili maturi squame persistentes .... 26, PssuDoTSUGA, 


** Folia manifeste dimorpha, primaria sparsa, 
secondaria fasciculata ...,....  Subtribus IV. Ping az, 
27. Pinus. 
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TsUGA. 


The Hemlock Spruces were originally comprised under Pinus. 
Link included them under Picea, others placed them under Abies. 
Carriére established them as a separate genus, in which he was 
followed by Engelmann. ‘he branchlets are marked with the 
slightly prominent pulvini at the base of the leaves, the leaves 
themselves being apparently 2-ranked, mostly uniform in cha- 
racter, with a distinct stalk mostly appressed to the branch, flat, 
with a solitary resin-canal in the centre of the leaf between the 
midrib and the epidermis, and nearly, if not quite, in contact with 
both as in Zorreya. The male flowers are stipitate, axillary, sub- 
globose, and surrounded at the base with small perular scales. 
The anthers have a short spur-like or knob-like projection at the 
base, and open transversely. The pollen-cells are globose. The 
female cones are small, terminal, pendulous, with persistent scales 
and inconspicuous or concealed bracts. The winged seeds are 
very small. The cotyledons are 3-5, linear-oblong, with stomates 
on the upper surface. The primary leaves are similar to the 
cotyledons and alternate with them, but with stomata on the 
lower surface. 

The genus is very nearly allied to Picea, but the habit, the 
leaf-structure, which is quite peculiar, and the floral characters 
combine to constitute a distinct group. By Lemmon and other 
authors the Californian 7. Pattoniana, which differs in the arrange- 
ment of the leaves from the other species, has been made the 
representative of a distinct genus, Hesperopeuke. Van Tieghem 
(Bull. Soc. Bot. France, 1891, p. 414) supports the separation 
on anatomical grounds, showing that the midrib is prominent, 
not sulcate, on the upper surface, the stomates on both surfaces 
instead of on one only, the resin-canal separated from the peri- 
cycle by a few cells instead of being in contact with it as in 
Lsuga. Tsuga proper and the section Hesperopeuke have, ac- 
cording to Van Tieghem, a central resin-canal in the pith of the 
root (Bull. Soc. Bot. France, 1891, p. 406). 

The species are distributed in North-western and in North- 
eastern America, the Himalayas, China and Japan. 


Picza, Link. 


This includes the Spruce-firs, which are now, by almost uni- 
versal consent, called by this generic name unless perhaps in 
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English gardens, wherein D. Don’s plan of calling the Silver Firs 
Picea and the Spruces Abies is still followed. As the precise 
application of the classical words is a matter of controversy, 
there is not, except for the sake of uniformity, much preference 
either way*. The genus Picea as here understood consists of 
trees with angular or fiat leaves springing from well-marked 
pulvini. The stipitate male flowers are axillary or terminal, 
the stipes surrounded by perule. The connective of the anther 
is prolonged into a rounded toothed crest, the cells dehiscing 
lengthwise; pollen as in Pinus. The female cones are at the 
ends of the branches, erect, or generally ultimately pendulous. 
Seed-scales persistent, always longer than the bracts; seeds 
without resin-vesicles. The direction of the cones varies 
according to age, and but little stress can be laid upon it as a 
distinguishing characteristic. The cotyledons vary from 5-15 in 
number, are 3-sided, and, like the primary leaves, are toothed at 
the edges. 

The genus is marked out into two sections by the nature of 
the leaves, which in the true Spruces, § Genuine of Link, are 
tetragonal and with uniform parenchyma; while in the § Dehis- 
centes of Link (which is nearly equivalent to the later pub- 
lished § Omorica of Willkomm) the leaves are more flattened, 
less distinctly tetragonal, and with palisade-cells and stomata 
on the upper portion of the leaf. This last section includes a 
North-west American species, two or three Japanese species, and 
one lately discovered in Servia, P. Omorica, which Wettsteint 
considers may be a survival from the Tertiary period. The leaf- 
structure of this species is different from the Japanese and 
North-west American species with which it has been sought to 
associate it. It has no palisade-tissue, and the resin-canal is 
on the phloem side of the leaf. 


* «“ Piceam yocavi cum antiquissimis Botanicis omnibus preter Dodonzum. 
Hune Linnzus secutus Abietem yocayit. Nomen Linneanum non mutarem nisi 
Du Roi et Pottius initium fecissent, quos multi alii secuti sunt, ita ut par sit 
ratio quos sequi velles.”—Link, Abiet. Hort. Berol. Cult. in Linnea, xv. p. 517 
(1841). See also Jas. Backhouse in ‘ Gardeners’ Chronicle,’ Nov. 27, 1886, in 
which the question is ably discussed; the writer, whose opinion is entitled to 
most respectful consideration, arguing that Linnzeus was correct in his identi- 
fication of the classical plant, and that his nomenclature should in consequence 
be followed. 

+ Wettstein, ‘Die Omorika Fichte,” Sitzber. d. Akad. d. Wissenschaft in 
Wien, Bad. ic. 55, Taf. 5. 
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Resin-canals occur in the wood of the various species of Picea, 
but they are absent in that of Abies. The old bark, too, according 
to Schacht, has masses of sclerous cells dispersed throughout it. 

From anatomical reasons only, Bertrand includes with Picea the 
Pseudotsuga (Douglas Fir) and the Tsugas (Hemlock Spruces). 

The geographical distribution of the Spruces is nearly the 
same as that of the species of Pinus (see p. 38); but none have 
yet been found in the Tropics, even on the mountains. Traces 
of the foliage and cones are found in beds of the Miocene period 
and in amber. 


CEDRUS. 


The Cedars, at least that representative of the genus which 
has its home on the slopes of Lebanon, has been distinguished 
from the earliest times. In a technical sense, however, the 
genus Cedrus does not go further back than the date of Loudon’s 
‘Arboretum’!, the Cedrus of Miller (1733) being referable to 
Swietenia. 

By various authors the Cedars have been included under 
Abies, Larix, or Pinus ; but the characters of the foliage separate 
them from either of those genera, as do the male flowers, which 
are solitary on the ends of the shortened branches or “spurs.” 
The anthers have a lacerated connectival crest, and their two 
cells open lengthwise. The pollen-cells are globose, or somewhat 
bilobed from the presence of a broad central band, but are 
destitute of the winged appendages seen in the pollen of Pinus. 
The cones are erect, their scales are like those of Abzes, but per- 
sist longer, and do not leave a central core or axis after the scales 
have fallen. The bracts are shorter than the scales. « The seeds 
have large hatchet-shaped wings. The cotyledons are about 9 
in number, somewhat 3-sided. The primary leaves are scattered 
(not tufted), somewhat cylindric; and each springs from a 
thickened base, somewhat as in Picea. Stomata occur on all 
sides. 

In the hypocotyl of Cedrus Deodara there is a cellular cortex, 
and within the pericycle are four masses of xylem on the outside 
of a central pith, and alternating with a corresponding number 
of groups of phloem. In the root the xylem forms a trian- 
gular mass in the centre without any pith, but with three phloem 
masses outside. 


The leaf-structure is the same in all the forms. Beneath the 
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epiderm is a double layer of hypo- or exoderm surrounding the 
mesophyll, which consists of uniform parenchyma destitute of 
palisade-cells ; but the lining of the cells is sinuous, as in Pinus. 
The endoderm is well marked, and the fibro-vascular bundle 
single. The two resin-canals are in contact with the lower 
epiderm. According to Van Tieghem, a central resin-canal 
occurs in the pith of the root. 

A peculiarity observed in the Deodar may be mentioned with 
a view of ascertaining its constancy or otherwise, viz., the disar- 
ticulation that takes place between the top of the filament and 
the base of the anther, so that when the former falls off the axis 
of the male spike is left with little projecting pegs, which are 
the remains of the filaments. 

The species occur in the Atlas Mountains of Algiers, the 
mountains of Lebanon, the Cilician Taurus, Cyprus, and in the 
Himalayas and Tibet. Sir Joseph Hooker considers that the 
so-called species are geographical varieties derived from a common 
stock (Natural History Review, January 1862). 

Cones referable to this genus have been met with in the Lower 
Greensand beds of the Isle of Wight. 


LARIx. 


The Larches have been distinguished from time immemorial; 
but botanically they have been included under Pinus or Abies. 
The genus Lariz was mentioned by Tournefort in 1700, and 
was adopted by Haller, Linneus, Miller, Salisbury, and others. 
The resemblance to the Cedars is striking; but in the Larches 
the foliage is deciduous, the male flowers are sessile along the 
lateral branches (of the previous year’s growth), the bracts are 
longer and more conspicuous in the young state. The anthers 
have a sharply pointed connective, and open lengthwise. The 
pollen-cells are globose. The cones are at first nearly horizontal, 
afterwards assurgent; their scales spring from the axis at right 
angles, and are then bent upwards, as may be seen in longitu- 
dinal section. In the young state the seed-scale is stipitate and 
quite separate from the bract springing from the axis above it. 

The cotyledons are 6, entire. The primordial leaves are flat, 
pulvinate at the base, stomatiferous on the lower surface, and 
usually much shorter than the cotyledons. The leaves have a 
double layer of hypoderm, uniform parenchyma, a single fibro- 
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vascular bundle, surrounded by endoderm, and two resin-canals 
near to the epidermis on the lower surface. 

Van Tieghem describes the young root as having a resin- 
canal in the pericycle opposite each mass of xylem, as also in 
Pseudotsuga, Picea, and Pinus (Bull. Soc. Bot. France, 1891, 
p. 415). Resin-canals also occur in the cortex and in the 
secondary wood. The medullary rays have no pits, and isolated 
sclerous cells occur in the old bark (Schacht). 

The species are distributed over the northern hemispheres of 
both continents, and fossil remains are found in Central Europe 
in the beds of Miocene age. 


PsEUDOLARIX. 


This genus was established in 1848 by Gordon in his ‘ Pinetum,’ 
the only representative being a singular Chinese tree with deci- 
duous leaves in tufts, like those of the Larch. Some hesitation 
was felt as to the acceptance of this as a distinct genus; but now 
that the male flowers are known, there is no longer any ground 
for doubt. (See Masters in Journ. Linn. Soc., Bot. vol. xxii. 
tabb. 9, 10.) 

The male flowers are catkin-like, stipitate, pendulous, and 
borne in umbels on the apex of short thick branches or “ spurs.”’ 
The connective is prolonged into two sharp points, the two 
anther-lobes open lengthwise, and the pollen-grains are winged, 
as in Pinus, and very different from the simple pollen of Larix. 
The wing of the seed is obliquely lanceolate. I have not seen the 
process of germination. The distinctive criteria afforded by the 
external anatomy are supported by the differences in:anatomical 
structure. The epidermis is papular, The hypoderm is disconti- 
nuous, the palisade-cells developed. The fibro-vascular bundle 
is divided and surrounded by the endoderm. Very Jarge stereome- 
cells occur between the two divisions of the bundle. The resin- 
canals are four in number and subepidermal—two lateral, two 
median. Van Tieghem * also indicates the existence of a ane 
resin-canal in the centre ofthe young root, asin Abies, Keteleeria 
Cedrus, Hesperopewke, and Tsuga. The bract and scale ie 
confluent at the base; but the vascular bundles which enter the 
scale are quite distinct from those which enter the bract. 


* Van Tieghem, Bull. Soc. Bot. France, 1891, p. 418. 
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KErELEERIA. 


This genus was proposed by Carriére in the ‘ Revue Horticole,’ 
1866, p. 449, for the reception of the tree more generally known 
as Abies Fortunei. The history of this remarkable tree, up to 
1886, was summarized by myself in a paper published in the 
Journal of this Society, Bot. vol. xxii. p. 197, I then, like most 
of my predecessors, considered it a peculiar species of Abies. In 
1887, however, Professor Pirotta, of Rome, had an opportunity of 
examining the male flowers, some of which he kindly com- 
municated tome. The Italian professor came to the conclusion 
from this new evidence that Carriére’s genus Keteleeria should 
be maintained as distinct from Adies *. 

In addition to the other remarkable characteristics, such as the 
prominence of the midrib on the upper surface of the leaf, the 
male flowers were now seen to be in umbellate groups, quite 
unlike the solitary arrangement in Abies or Picea. Singularly 
enough this arrangement of the male flowers is met with also in 
Pseudolariz Kempferi, also an anomalous species, in Cunning- 
hamia and in Ginkgo, all Chinese or Japanese plants. The 
anthers of Keteleeria dehisce transversely as in Abies, and the 
pollen-grains are of the same shape as in that genus. 

The mode of germination of K. Davidiana, which I had the 
opportunity of examining at Kew in 1889, is unlike that of any 
species of Abies or Picea, and more closely resembles that of 
Podocarpus. The seedling plant is provided with two linear 
cotyledons as in that genus, whilst the resemblance of the adult 
foliage to that of Podocarpus has been frequently noticed. 

From anatomical reasons chiefly, Bertrand, Ann. Sc. Nat. sér. 
V. xx. (1874) p. 87, described a second Chinese species as Pseudo- 
tsuga Davidianat. This is the plant whose mode of germination 
has just been alluded to. Franchet, in the ‘ Nouvelles Archives 
du Muséum,’ sér. IT. 1884, t. 13, gave a fuller and more complete 
account of the same species under the name of Abies Davidiana. 


* Pirotta, “Sulla structura anatomica della Keteleerta Fortunei,” Ann. 
R. Istitut. di Roma, vol. iv. p. 200. 

+ It is worthy of note that Bertrand gives the name Pseudotsuga to a sud- 
genus of Picea, but, nevertheless, he employs the subgeneric name in such a way 
as to induce the reader to consider it of generic value. 
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He also published excellent illustrations of the cone and of the 
foliage. Franchet remarks that this species bridges over the 
difference between the Piceas or Spruces, and the Tsugas. or 
Hemlocks. The leaf-structure, however, as described by Van 
Tieghem, in the ‘ Bulletin de la Société de Botanique de France,’ 
1891, p. 412, by Bertrand, in Ann. Se. Nat. sér. V. xx. (1874), 
and by myself in the ‘ Gardeners’ Chronicle,’ in 1884, March 15, 
p- 348, and in 1887, April 9 (Abies Davidiana), by no means 
corresponds with the structure either of Picea or of Tsuga, but 
is much more like, though not quite identical with, that of Adzes. 
This is one of the genera mentioned by Van Tieghem as possessing 
a resin-canal in the centre of the pith of the root. In addition 
to Keteleeria Davidiana, M. Franchet describes and figures a 
second species which he calls Pseudotsuga sacra, but this appears 
too closely allied to A. Davidiana to merit a separate name, 
Other species of the genus Keteleeria are represented in the 
Kew Herbarium by a specimen from the Hong Kong Botanic 
Garden (Ford, 386!), and by one collected by the Rev. E. Faber 


near the summit of Omei, Szechuan, and possibly by still another 
from Dr. Henry. 


ABIES. 


A classical name taken up by Tournefort and adopted by 
Linneus (1737). Great confusion has arisen from the different 
senses in which the names Abies and Picea have been employed 
by modern writers; it is, however, unnecessary to oceupy 
space here with the discussion of this matter. Following Link, 
Bentham and Hooker and almost all European and American 
botanists now make Abies to include the Silver Firs, while Picea 
comprises the Spruces. The contrary custom is followed almost 
exclusively by English nurserymen, who have retained the 
arrangement proposed by D. Don, Loudon, and Gordon. The 
matter is referred to under the head of Picea (p. 28) and need 
not be further alluded to here. 

Abies, in the sense limited by Link and adopted by most 
modern authorities, comprises Abietinee with flat, spreading 
leaves which, in falling from the stem, leave circular scars with 
scarcely any swelling or pulvinus at the base. The male 
flowers are catkin-like, oval, or cylindrical, slightly stalked, the 
stalk surrounded at the base by perular scales. The anthers 
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dehisce transversely, and havea knobbed connective. The pollen- 
cells resemble those of Pinus. The ripe female cones are erect, 
the bracts at first longer than the scales, which latter, when ripe, 
fall away with the seeds from the central axis or core, which re- 
mains on the branch erect and bare long after the scales have 
fallen. ‘lo some of these characters there are occasional excep- 
tions, but on the whole the genus is well marked. 

A section of a young rootlet of Abies Pinsapo shows no hypo- 
derm, but a thick cortex limited by an endoderm, a circular 
pericycle enclosing a central triangular mass with xylem at the 
angles and phloem in the intervals. In the centre is a central 
resin-canal. 

In the hypocotyl the section of the bundle is circular, the 
xylem, in the form of a ring, with disconnected masses of phloem 
outside. No resin-canal is apparent in the central pith. 

The cotyledons of A. Pinsapo have the midrib prominent 
on the upper surface, no hypoderm, a single bundle with a 
circular section and of the usual construction. The resin- 
canals are in the lower parenchyma of the cotyledon near the ' 
epiderm. 

The structure of the adult leaves is well known. For syste: 
matic purposes the relative position of the resin-canals is the 
most important point, their position being either close to the 
epiderm, or in the substance of the leaf-cortex, or close to the 
pericycle. The existence and degree of development of the 
hypo- or exoderm is by no means so useful, being dependent on 
local conditions. 

The species of Ades have, broadly speaking, the same distri- 
bution as those of the genus Pinus (see pp. 37, 38), but do not 
enter the Tropics even on the mountains. The genus is not 
represented in China, and only one species occurs in Canada. 
Their geological distribution also seems to have been very similar. 
One species is recorded from the Wealden. 


PSEUDOTSUGA. 


A genus established by Carritre, ‘Traité Général des Coni- 
fores,’ édit. 2, p. 256 (1867), to include the noble Douglas Fir. 
Though closely allied to Abies and to Picea, the Douglas Fir does 
not fit in well with those or any of the other established genera. 

D2 
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The male flowers resemble those of Picea, to which genus there 
is also a resemblance in the pulvini of the leaf. It differs from 
Abies in the anthers, which are spurred at the back and open 
longitudinally. The pollen-grains are large, =}; in. diam., 
globular, and unprovided with air-sacs. The female cones are at 
first erect, afterwards pendulous, the bracts projecting beyond 
the scales, and markedly 3-lobed at the free end. The cone- 
scales are persistent as in Picea. The seeds have no resin- 
vesicles. Cotyledons 5-7, linear, with stomata on the upper 
surface. Primordial leaves of the same form as the cotyledons, 
but only about half the length. 

The wood is remarkable for the spirally-marked tracheids that 
it contains. The leaves are grooved on the upper surface, possess 
a broken layer of hypoderm, three rows of palisade-cells, sinuous 
cells surrounding a single fibro-vascular bundle, and resin-canals 
on the under surface next to theepiderm. Stomata occur on the 
lower face only. In the var. macrocarpa the form of the leaf is 
a little different, and in the mesophyll occur large, branching, 
sclerous cells, which I have not observed in the typical form. 

In the young root I find a cortex with no exoderm, a central 
bundle, elliptical in section, with masses of xylem at the two 
ends and alternating groups of phloem. Resin-canals exist in the 
cortex close to the xylem. In the hypocotyl there is a thick 
cellular cortex, no exoderm, and no distinct endoderm. The 
bundle consists of three groups of xylem, alternating with an 
equal number of phloem-masses and surrounding a large-celled 
pith. 

The cotyledons show the midrib prominent on the upper sur- 
face, an epiderm, no hypoderm, a cellular cortex with the cells 
slightly sinuous ; a cylindric pericycle with an undivided mass of 
xylem resting upon a corresponding mass of phloem. The resin- 
canals are subepidermal. 

The species occurs in North-west America, from Vancouyer’s 
Island to Southern California, extending inland to the Western 
slopes of the Rocky Mountains, and from the sea-level to an 
altitude of 10,000 feet in the mountains of Colorado (Sargent). 
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Pinus. 


A genus known and distinguished in classical times, adopted 
by Tournefort (1700), and taken up by Linneus in 1737. It 
has, however, been understood by different authors in widely 
different senses, Parlatore even going so far as to comprise 
within its limits not only the Pines proper, but also the Cedars, 
Larches, Silver Firs, and Spruces, in fact all the Abietinee. A 
more convenient as well as a more natural arrangement is that 
adopted by Engelmann, Bentham, Eichler, and most recent 
authors, who include under Pinus all those <Abietinee with — 
dimorphic foliage consisting of scattered primordial leaves and 
of secondary or foliage leaves arranged in fascicles of two, three, 
or five, the leaf-tufts surrounded at the base by imbricating 
perular scales. The male flowers are arranged in closely-crowded 
spikes, the anthers open lengthwise to liberate the pollen-grains, 
which have two membranous wings projecting from the central 
globular mass. The female cones ripen in the second year, the 
constituent scales being more or less woody and persistent, 
while the bracts are inconspicuous and wholly concealed by the 
scales. The cotyledons are numerous, the primordial leaves of 
the same shape, scattered, and each finely toothed at the margin 
and often slightly “decurrent” at the base. The caulicle is 
usually well marked, cylindrical, and coloured. The internal 
structure shows a thick cellular cortex sometimes penetrated by 
resin-canals (P. Torreyana) opposite the xylem, which latter 
forms a perfect ring surrounded by a discontinuous zone of 
phloem. In the centre of the bundle is a mass of pith. In 
P. insignis the structure of the tigellum is quite similar, thus 
showing an intermediate condition between that of root and of 
stem. 

The root of P. insignis shows a cortex, no defined endoderm, a 
central entire mass of xylem with four separate masses of phloem 
on the outside. Resin passages exist between the groups of 
phloem-cells. The cotyledons vary in form according to their 
number and the way in which they are packed, but their structure 
is similar in all cases and shows an epiderm, no hypoderm, a 
thick cellular cortex, a central fibro-vascular bundle circular or 
elliptic in section with ill-defined endoderm, a crescentic band of 
phloem, and a single mass of xylem, 

The primordial leaves (P. Lambertiana, insignis, pinea), like 
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the cotyledons, show a simpler and less differentiated structure 
than in the leaves. There is no hypoderm and there are no 
palisade-cells.. The resin-canals have the same relative position 
as in the adult leaves. It is noteworthy that the structure of 
the primordial leaves of Pinus presents a close approximation to 
that of the 4-sided leaves of Picea, but these have well-marked 
hypoderm. 

The structure of the adult leaf varies slightly in different species. 
Usually there is a well-developed hypo- or exoderm, sinuous 
parenchyma, and a single or divided fibro-vascular bundle ac- 
cording to the shape of the leaf. The resin-canals vary in position, 
being in some species close to the epiderm, in some close to the 
endoderm, and in other species in the parenchyma between the 
two. The cells of the parenchyma are usually sinuous in outline, 
owing to the intrusion of folds of the cell-wallinto the cavity of 
the cell. 

Resin-canals exist in the old wood as well as in the cortical 
parenchyma. 

The structure of the cone-scale with its double fibro-vascular 
layer is well known. The wing of the seed consists of wholly 
regular rows of cubical cells with undulating outline. 

The species occur in the northern hemispheres of both conti- 
nents on the mountains, in the valleys, and by the sea-coast. 
Some extend even into the Tropics, the West Indies, Malaya, 
and the Philippines. The genus was extensively represented in 
the Miocene period. 


GEOGRAPHICAL DISTRIBUTION. 


In the accompanying tables (pp. 40, 41) I have endeavoured to 
show the main features of the geographical distribution of the 
genera. The areas I. to VI. are those proposed by Sclater and 
Wallace and adopted more or less fully by most modern writers. 
The 23 “tabulation” subareas(p.42) are taken from Clarke’s paper 
in the ‘Philosophical Transactions’; but instead of arranging 
them in linear series I have placed them, first of all, in a 
Nortbern and in a Southern division, and then side by side from 
West to East, as they would be in a map on Mercator’s projection. 

Tn arctic and in subarctic America a very few species extend 
across the continent, but for the most part the Species to the 
west and those to the east of the Rocky Mountains, though 
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closely allied, are different. The two series converge towards 
Mexico and Guatemala, and with this group also the West 
Indian species may for this purpose be associated. Although the 
Andes form, as it were, a continuation of the Rocky Mountains, 
no true Conifers are found on them, their place being filled by 
Podocarps and Taxads working upwards from the south. Among 
Taxacex Dacrydium and Podocarpus occur both in the northern 
and in the southern subdivisions of the globe. Among true 
Conifers, Juniperus, Libocedrus, and Pinus are the only genera 
found both north and south of the Equator. aus in the north 
and Podocarpus in the south belt the globe with but few breaks. 
Torreya has a curious distribution, being met with in both the 
Pacific and South Atlantic States of North America and in Japan 
and China. 

China and Japan are both remarkable for the number and 
variety of their Taxads and Conifers, whilst two genera, Psewdo- 
larix and Keteleeria, are, so far as known, confined to China, and 
Cunninghamia only occurs in China and in Cochin China; Gingko 
is of Chinese origin, but cultivated also widely inJapan. Scia- 
dopitys is exclusively Japanese ; whilst some of the species are 
common to both countries, there are several which are peculiar 
to Japan or to China. It is singular that these Sino-Japanese 
genera just mentioned, though belonging to different tribes and 
even orders, have all (except Sciadopitys) one character in common 
in the umbellate disposition of their male flowers, a peculiarity 
not met with in other genera. 

Amongst the true Conifers representatives of the genera 
Juniperus, Cupressus, Picea, Abies, and Pinus may be mentioned 
as occurring in all or nearly all the subareas of the Northern 
hemisphere from West to East. In the South amongst the true 
Conifers there is no such continuity from West to East, though 
Araucaria is common to Eastern South America, Chile, Australia, 
New Zealand, and some of the South Sea Islands. 

In the tables I have, as previously stated, followed C. B. Clarke 
as to the subareas proposed by him for statistical uses only, 
but for purposes of this communication I have been obliged to 
divide subarea 11 into a northern and a southern subdivision. 

The asterisks (*) denote the occurrence of the genera in the 
several subareas, whilst the crosses ( x ) indicate the existence of 
fossil representatives in the districts in question. In some cases, 
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such as Pinus, Juniperus, living and fossil representatives are 
found in the same area, but these cases have not been specially 
noted. The details relating to the fossil Conifers have been 
mostly taken from Renault’s ‘Cours de Botanique Fossile,’ 
Conifers (1885). The relation between the distribution of Coni- 
fers and the direction of the great mountain-systems, whether in 
the East or in the West, is too obvious to need comment. 
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CONIFER 2. 
Norra. 
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Nore.—The “tabulation” areas and subareas proposed by 
Mr. C. B. Clarke in his paper on “ Biologie Regions and Tabu- 
lation Areas,” published in the ‘ Philosophical Transactions,’ 
vol. 183. (1893), p. 871, are the following, the names of which 
sufficiently express their limitations :— 


Areal. PaALMARCTICA. 
Subarea 1. Europa frigidior. 
2. Mediterranea. 
3. Mongolia. 
Area IT. ASrHIopta. 
Subarea 4. Africa Tropica borealis. 
5. Africa Tropica australis. 
6. Caput (i. e. extra-tropical S. Africa). 
7. Mascarenia (Madagascar and neighbouring 
islands). 
Area III. Inpo-Cura. 
Subarea 8. India Orientalis. 
9. China. 
10. Japan. 
11. Malaya (Siam, Sumatra, Borneo, Java, Ins. 
Philipp.). 
Area IV. Ocranta. 
Subarea 12. Australia. 
13. Nova Zelandia. 
14, Polynesia. 
15. Ins. Sandvicenses. 
Area V. NEARCTIOA. 
Subarea 16. Canada. . 
17. America Boreali-orientalis. 
18. America Boreali-occidentalis. 
Area VI. Nrorropioa. 
Subarea 19. America Centralis. 
20. Andia Tropica. 
21. Brasilia Borealis. 
22. Brasilia Australis. 
23. Argentina. 


For a discussion on the construction and the assigned limita- 


tions of these several areas and subareas, 8 reader is referred 
to Mr. Clarke’s paper. 
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On the Life-history of the Acidium on Paris quadrifolia. By 
Cuar.es B. Prowrteut, M.D., and W. Tuomson. (Com- 
municated by the President.) 


[Read 16th February, 1893.] 


Puccrnra Parrpis. 


Tue Aecidium on Paris quadrifolia is a very rare fungus in 
Great Britain, having so far only been recorded as occurring 
near Carlisle, where it appears in but small quantity. It was 
first found in May 1890 by Mr. W. Thomson, who has this year 
cooperated with me in working out its life-history. After con- 
siderable difficulty, we have succeeded in demonstrating that it 
is connected with a Puccinia on Phalaris arundinacea. This last- 
named plant has already been shown to be the host of no less 
than four species of Puccinia whose ecidial host-plants are not 
interchangeable, viz. :— 


Puccinia sessilis on Allium ursinum. 
“ Phalaridis ,, Arum maculatum. 
= Digraphidis ,, Convallaria majalis. 
a. coronata »,  Lehamnus Frangula. 


Dr. H. Klebahn, of Bremen, further finds that it harbours a 
Puccinia whose ecidiospores occur on Convallaria Polygonatum ; 
but whether this be specifically distinct from P. Digraphidis has 
not yet been ascertained. 

The teleutospores of P. Paridis germinated in April ; but when 
applied to Arwm maculatum, Allium ursinum, and Convallaria 
majalis, produced no result. When placed upon the foliage of 
Paris quadrifolia, however, in two separate cultures, each of 
which included more than one plant, they gave rise to the ecidium. 
Control plants of Paris quadrifolia remained healthy. 

It is very remarkable that Phalaris arundinacea should be the 
host of so many Puccinie: it is a widely distributed plant, but 
some of the host-plants of the various wcidiospores are very local 
in this country. It would seem as if these Puccinie were the 
survivors from a period when their respective xcidial host-plants 
were far more abundant than is the case at the present time, 

Appended are the results of our cultures in a tabular form. 
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No. eee Plantinfectea, | eect ae 
material. infection. re) 
1217.* ‘Precinia Paridis.| Arum maculatum. 26 April. 
1218, 5 5 Allium ursinum. 26 April. 
1219. Fy > Convallaria majalis. 26 April. 
1220. # 5 Paris quadrifolia. 14 May. | 25 May. 
1221, a es Paris quadrifolia. 14 May. 25 May. 
1222, | Acidiwm Paridis.| Phalaris arundinacea, | 11 June. | 1 July. 


ALcrpiospoRE= Aecidium Paridis. 

Urepospors.—Sori parvi, utrimque foliorum superficiebus 
erumpentibus, obscure aurantiaci vel rubello-flavi: spore globose 
vel subglobose, coloris expertes, scite echinulate, contentis 
aurantiacis ; magnitudine 30-35 p. 

TELEUTOSPoRZ.—Sori minuti, punctiformes vel lineares, ali- 
quando confluentes, primo epidermide tectis, nigri: spore quoad 
figuram variabiles, subcuboidales, cylindrice, subtriangulares ; 
brunnex, leves granulateve; apicibus amplificatis, truncatis, 
planis, interdum oblique complanatis, raro cuspidatis, sessilibus, 
constrictione plerumque levissima, variabili; magnitudine 40- 
50 p longit., 18-25 p latit. 

Uredospores.—Sori small, on both surfaces of the leaves, dark 
orange or reddish yellow: spores globose or subglobose, colourless, 
finely echinulate, with orange contents ; 30-35 mk. 

Teleutospores.— Sori minute, punctiform or linear, sometimes 
confluent, at first covered by the epidermis, black: spores 
variable in form, subcuboid, cylindrical, subtriangular ; brown, 
smooth but granulated; summits thickened, truncate, flattened, 
sometimes obliquely, rarely pointed, sessile, constriction variable, 
generally very slight ; 40-50 x 18-25 mk. 

AXcidiospores on Paris quadrifolia. 

Uredospores and teleutospores on Phalaris arundinacea. 

Near Carlisle. 


* The numbers refer to the number of the experiments in my notebook of 
uredine cultures.—C. B, P. 
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Notes on Abnormal Cypripedium Flowers. By Miss M. F. 
Ewart, B.Sc. (Botanical Laboratory, University College, 
London). (Communicated by Prof. F, W. Oxrver, F.L.S.) 


[Read 16th June, 1892.] 
(Puates I, & II.) 


I, Cyprrpepium SEDENI. 
TuE subject of the first of these notes is a flower of Cypripedium 
Sedeni (the well-known hybrid of C. longifolium and C. Schlimiz), 
which occurred in the conservatory attached to the Botanical 
department at University College. The plant in question pro- 
duced three flowers in the autumn of 1891; but it was only in 
the middle one of the three that any abnormality was observable, 

A superficial glance at the flower showed that two labellums 
were present (Pl. I. fig. 1); but, in addition to this, the andrecium 
was affected, and the ovary exhibited a diminution of parts and also 
concrescence, down one side, with the axis on which the flower 
was inserted. The obliquity in position displayed by the un- 
folded flower (fig. 1) is referable probably to this fusion of ovary 
and axis, The flower shows five prominent perianth members, 
z. e. two sepals (s, and s,), the two labellums (p, and p,), and a 
third petal (p,) on the opposite side of the flower. The relations 
of the third sepal will be discussed below, The column in the 
centre possesses a stigma (st., fig. 4) and a single anther (an.), 
There is no staminode present nor any trace of the usual lateral 
stamens, The anther is on the side of the column directed 
towards the unpaired flat petal, the stigma towards the labellums, 
The plane which passes through the unpaired petal (p,) and 
between the two labellums includes the anther and stigma, 
Below the labellums—that is to say, outside the flower—is a 
curious attached structure which, since it is the key to the 
situation, must be described. 

The attached Growth.—This is shown in fig. 2 slightly twisted 
out of its natural position (which is behind the flower in this 
view), and in fig. 8 in greater detail. The structure exhibits a 
longitudinal slit above, which runs from the insertion of the 
flower to its apex. There is a similar longitudinal slit along the 
under surface, running the entire length ; but it is somewhat 
obscured by the close overlapping of its edges. Dissection shows 
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that these slits lead into an upper and lower chamber respectively 
(fig. 5), of which the lower is much the larger. A longitudinal 
partition, which is coextensive with the upper slit, forms the floor 
of the upper chamber and the roof of the lower one. A trans- 
verse section of the free part of this attached growth thus re- 
sembles the letter H. The upper chamber, which is empty, 
terminates at the point of insertion of the flower, and from this 
point downwards the growth is fused with the ovary of the 
flower (see fig. 5). The lower chamber (fig. 5) contains a flower- 
bud (2) on the side towards the ovary and a scale (s'), which in its 
turn contains a flower-bud (6,) and the rudiment of an axis (a). 
Finally, it should be noted that the apex (e, fig. 5) of the attached 
growth is bifid, a fact which gives support to the view that this 
growth is double in its nature, consisting of two excavated 
structures fused back to back, and opening the one by a slit 
above, the other by one below. 

Interpretation of Parts.——The interpretation of the structures 
enumerated is as follows. It is so natural, that itis hardly liable 
to question. Examining fig. 2, it is seen that the expanded 
flower obviously arises in the axil of the bract b,. Higher up we 
have the bract 6, subtending a flower-bud. Between the points 
of insertion of 6, and 6, the axis is fused with the ovary of the first 
flower. Above the insertion of 6, the axis—concealed from view 
in the “lower chamber ’—becomes free, and bears (1) a bract 8,, 
the morphologically wpper surface of which is fused in its proximal 
portion with the ovary of the expanded flower, whilst its distal 
part is similarly fused with the upper sepal of the expanded 
flower. The horizontal bar of the H is thus regarded as repre- 
senting the fused portions of the bract 6, and the upper sepal 
of the expanded first flower. This interpretation of the fused 
structures provides for the representation of the missing sepal, 
which is thus found in its proper place, though necessarily 
obscured. 

Within the lower chamber the presence of certain structures 
has been noted: a flower-bud 8, a bract s', an additional flower- 
bud 6,, and the rudiment of the axis a (fig. 5). These are all 
inserted in their right positions. The axis a is the continuation 
of the main axis, and we must regard the sheathing structure, 
which forms the lower part of the H, as a bract (0,, fig. 2) borne 
by this axis. The flower-bud 6 is situated in its axil. On the 
opposite side (7. e. away from the expanded deformed flower) is 
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the little bract s* (fig. 5), which in its turn subtends a tiny fluwer- 
bud 6,. 

Passing on to the flower itself, the posterior or adaxial sepal 
has been recognized as the upper constituent of the H. The 
two other sepals lie in their proper positions, and there are three 
petalline structures alternating with them. Two of these are 
labelliform, and are inserted right and left of the reduced and 
modified sepal. The third petal is flat and ovate-lanceolate. 
This is in the position of the labellum of a normal Oypripedium 
flower. The two labellums similarly represent the two flat petals 
of a normal flower. This appears to be the simplest inter- 
pretation. The subjoined woodcut of the floral diagram of our 
flower shows the parts arranged so as to facilitate comparison 


Floral diagram of Cypripedium Sedeni (abnormal specimen). 


with the diagram of a normal flower. In the androecium we find 
the two stamens of the outer whorl to be absent, whilst the 
anterior (and median) stamen of the inner whorl is developed. 
Finally, in the ovary the median posterior carpel is wanting. The 
ovary is thus bi-carpellary. Nevertheless the vascular bundle 
corresponding to the missing carpel can still be traced; so that 
we cannot regard this carpel as totally suppressed. 

We have in support of the view that the labellum has been 
simplified and the lateral petals transformed into labella, the 
fact that the median stamen of the inner whorl, superposed to 
the median petal, is present and fertile; while in most cases when 
the median petal has the form of a labellum it is absent 
altogether. Masters observes* that the absence of this stamen 


* Journ. Linn. Soc., Bot. vol, xxii. p. 402. 


48 MISS M. F. EWART ON 


seems to be correlated with the great development of the labellum, 
and in this ease, when the median petal assumes a simple form, 
the anther is found to be well developed. 

Again, according to Masters, ‘‘Cases of partial irregular 
peloria in Cypripedium are not very uncommon ; as, for instance, 
flowers in which the lateral petals (or one of them) assume the 
saccate form of the lip. This may occur without any increase in 
the number of parts.” 

Various instances are also mentioned in the paper by Masters 
already quoted in which the two lateral sepals were distinct, as 
here, and in which the median petal was intermediate between a 
labellum and an ordinary petal, or even became quite simple 
in form. 

The modified flower here described is still zygomorphic, and 
the plane of symmetry still passes through the petal corre- 
sponding to the labellum in other forms and through the sepal 
(here much reduced) which is opposite to it. 


II. Monstrous Fiower oF CrpripepiuM Boxattt. 

This flower presented a very strange appearance owing to the 
reduction and irregularity of its labellum. A sketch of the 
whole flower, as seen from in front, is given in Pl. I. fig. 7. The 
sepals and lateral petals were quite normal and well developed. 
The labellum, however, was very much twisted and contorted, 
and appeared to be much more reduced than was actually the 
case, in consequence of certain infoldings. The upper dorsal 
surface of the labellum had become attached to the lower part of 
the stigmatic surface (d, fig. 7), so that there were two small 
opevings into the cavity of the labellum, one on either side of 
the adherent portion, instead of the usual single median 
aperture. j 

The column carried two fertile stamens, and the staminode 
was perfectly normal, except that it was slightly turned to the 
left away from the median vertical plane. 

Only the upper part of the stigmatic surface was visible 
(a, fig. 7), since the upper fold of the labellum (c) was firmly 
adherent to the central portion of the stigma, and thus com- 
pletely hid its lower portion from view. 

In order to discover the nature of this attachment of the 
labellum to the stigma, I cut through the column vertically a 
little to the left of the median plane. Fig. 8 represents a view 
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of the right-hand cut surface after the section. There was a 
large canal traversing the column longitudinally, which commu- 
nicated above with the cavity of the labellum, and opened out 
under its adherent dorsal portion, c. This canal was subsequently 
traced downwards, and was found to be continuous below with 
the cavity of the ovary. 

The upper dorsal part of the labellum, ¢(P1. I. figs. 7,8; Pl. II. 
fig. 9), below the point of its attachment to the stigma, 6, was 
found to be continued down this canal as a folded flap or down- 
growth, which hung quite freely in the abnormal passage, being 
only suspended at the point 4, and nowhere else attached to the 
column. 

The nature of the downgrowth of the labellum, enclosed in this 
canal, was best demonstrated by transverse sections taken at 
various levels. It was thin and membranous, and traversed by 
five longitudinal vascular strands. At the upper end it was folded 
lengthwise in three (fig. a)), but towards its lower free extremity 
it became much narrower (fig. (s)) and terminated in a blunt 
point. 

A general plan of a median vertical section of the flower is 
given in fig. 9, to show the relative position and relation of the 
labellum and its downgrowth to the column and other parts of 
the flower. The sepals and lateral petals are cut away, and the 
labellum is represented diagrammatically, the folds of the pro- 
longed portion lying in the abnormal canal being omitted for the 
sake of clearness. It will be noticed that the ovarian cavity is not 
_ closed above, but is continued into the canal passing through the 
base of the flower and column, and so is in direct communication 
with the exterior. The small figures ()....(6) represent trans- 
verse sections through the flower, the respective levels from 
which they are taken being indicated in Pl. I. fig. 9 by cor- 
responding numbers. 


The note on C. Sedeni is communicated in view of the interest 
of the hybrid from its extreme liability to exhibit monstrous 
growths, so as to put on record a new variation till such time as 
it may be possible to deal with the hybrid in this respect 
exhaustively. That on C. Bowalli is of interest as an isolated 
instance in which an orchid ovary has, so to speak, swallowed a 
portion of the labellum of the same flower. The specimen was 
communicated by Dr. Maxwell T. Masters. 
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ON ABNORMAL CYPRIPEDIUM FLOWERS. 


EXPLANATION OF PLATES I. & IL. 
Puatn I.— Cypripedium Sedent, 


. The modified flower, from the front. 


p,. Median petal. ‘ 
Pz: Py. Lateral petals transformed into labella. 
Sy, S,. Lateral sepals (distinct). 
The modified flower, postero-lateral view. 
s,. Median sepal, here fused with a bract, 05. 
J, 6,. Floral bud and subtending bract, next youngest in age to 
the modified flower. 
Other letters as in fig. 1. 
Ovary with attached bract, &e., from the front. 
6. Bud seen through the lamina of the attached bract, which has 
been rendered semitransparent by spirit. 
e.b. Outer border of bract formed by the overlapping edges of its 
lamina. 
e. Bifid extremity formed by the apex of the bract and by the 
apex of the fused median sepal, s,. 


. Side view of eclumn, after removal of perianth. 


an, Anther. 
st. Stigmatie surface. 


. Semi-diagrammatic view of the ovary and attached bract, the anterior 


part of the lamina being partially removed in order to show the contents 
of the lower chamber in sitw. 

b, Flower-bud subtended by the attached bract. 

ce’. Its ovary cut across. 

b,. Younger flower-bud ; s', its subtending bract. 

a, Apex of the floral axis. 


. Front view of the column, after removal of the two labella. 


s,. The median sepal, forming the upper chamber. 


7. View of complete flower, from the front. 


a. Upper part of stigmatic surface. ‘ 
6. Part of stigma to which the labellum adheres. 
ce. Adherent portion of Jabellum. 


. Upper part of column, cut through vertically a little to the left of the 


middle line to show insertion of labellum. 


a, 6, c, as in fig. 7. The downgrowth of the labellum is seen in 
the opened canal. 


Prats Il.— Cypripedium Bovalli. 


Diagrammatic view of flower, cut in half longitudinally. The sepals 
and lateral petals have been removed, and the labellum with its down- 
growth is shown in outline. 

b, c, as in figs. 7 and 8. 


The figures (1)... . (6) represent transverse sections of the flower taken at the 
levels correspondingly numbered in fig. 9. 
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Contributions to the Natural History of the Flower.—No. I. 
Fertilization of Claytonia, Phacelia, and Monarda. By J.C. 
Wittis, M.A., Frank Smart Student in Botany of Gonville 
and Caius College, Cambridge. (Communicated by Francis 
Darwin, F.R.S., F.L.S.) 


[Read 16th February, 1893.] 
(Puats III.) 


Tuts paper contains the results of various observations, made 
during the summers of 1890-1-2, upon plants growing in the 
Botanic Gardens, Cambridge. The species not being in their 
native habitat, no attempt was made to form lists of their insect 
visitors; but as the author hopes shortly to visit the western 
United States, whence several of the plants here described have 
come, this and other defects may be remedied hereafter. 

The plants described belong to three genera, viz. Claytonia 
(2 species), Phacelia (5), and Monarda (3). 


CLAYTONIA. 


Two species were examined, viz. C. alsinoides, Sims, and C. si- 
birica, Linn., and were found to agree so closely in all but a few 
minor points, that they may be described together. Meehan * 
and Robertson + have discussed the fertilization of C. virginica: 
the former has pointed out the way in which the sleep-movements 
cause autogamy, but has overlooked the protandry, which has 
been described by Robertson. Unfortunately the writer has not 
been able to consult the original paper, and the only abstract 
(in Just’s ‘“ Jahresbericht”’) merely mentions the protandry, 
without describing the mechanism. Both the present species 
are protandrous, with occasional self-fertilization by the sleep- 
movements. 

The inflorescence is a loose monochasial cyme,which straightens 
out in such a way as to keep the open flowers facing upwards 
or nearly so. The calyx consists of two large green persistent 
sepals, enclosing the claws of the five petals ; the limb of cach 
petal, which is bifid, spreads out over the calyx, almost at right 

* «The Sleep of Plants as an Agent in Self-fertilisation,” Proc. Acad. Nat. 


Sci. Philadelphia, 1876, p. 84. 


+ “Flowers and Insects. II.,” Bot. Gazette, xiy. 1889, p. 172. f 
EZ 
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angles (P1. ITI. fig. 1). The total width of the fully opened corolla 
isabout 8mm. It is white in C. alsinoides, pinkish in C. sibirica, 
with (in both) glossy yellow patches at the angle of limb and 
claw, upon the upper surface. These possibly serve as honey- 
guides; in some lights they themselves look rather like drops 
of honey upon the petals. In C. sibirica a further honey-guide 
is formed by the veins of the petals, which are of a deeper red 
tinge than the tissue between. The stamens, five in number, 
are inserted upon the bases of the petals ; each bears a nectary 
on its base, on the inner side. The honey is thus exposed to 
short-tongued insects, as there are no special adaptations for its 
protection from them. The anthers are large and versatile, but 
hang down in such a way that the opening is extrorse. The ovary 
is small and bears a style, ending in a trifid stigma, whose stig- 
matic papilla are on the inner (upper) surfaces only (figs. 1 
and 2). 

When the flower opens, the stamens stand up close round the 
style, bending outwards a little at their upper ends, with the 
anthers opening outwards. The style has its three stigmas 
closely folded in against one another (fig. 1). An insect alighting 
upon the corolla to obtain honey would, if large enough, be 
smeared with pollen upon its back, The stamens now begin to 
move slowly outwards and downwards, thus narrowing the space 
between them and the corolla, and rendering smaller insects 
liable to be smeared with pollen. At the same time the stigmas 
begin to separate and bend outwards. Finally the stamens lie 
completely prostrate upon the petals, and the stigmas are fully 
expanded and bent downwards, so as to be touched by the backs 
of insects visiting the flower (fig. 2). 3 

The flower, if visited by insects of moderate size alighting on 
the petals, will probably be cross-fertilized. If an insect alight 
in the middle of the flower, there is less likelihood of any fertili- 
zation occurring. Self-fertilization sometimes occurs in the later 
stages by the agency of the sleep-movements. The petals in 
closing lift the stamens up around the stigmas, and although it 
is the backs of the anthers that are uppermost, and they are 
often empty at this stage, some pollen may often get upon the 
stigmas. That this method does not always work is seen from 
the fact that a large number of the flowers upon the plants ex- 
amined set no seed. The only insect that was observed visiting 
the flower was a Meligethes sp. 
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Tf the flower is fertilized, the stalk bends down through 180° 
until the fruit is ripe, when it once again becomes erect, to 
facilitate the ejection of the seeds*. 

The plants examined bore during the season a number of 
abnormal flowers,with 1, 2, 3, 4, or even all of the stamens aborted, 
and with smaller corollas. This is similar to the phenomenon 
observed in the gynodicwcious Labiatx +, and it seems therefore 
possible that Claytonia may be gynodiecious, or tending to be- 
come so. Experiments are being made upon this subject. 


PHACELTA. 


Five species of this well-known North-American genus were 
examined, belonging to three subgenera. Gray ¢ arranges the 
genus as follows :— 


§ 1. Evenacetra.—P. tanacetifolia, Benth. 
2. COSMANTHUS. 
3. COSMANTHOIDES. 
4. GYMNOBYTHUS. 
5. Wurirtavia, Gray.—P. Whitlavia, Gray, P. Campa- 
nularia, P. Parryi, Torr. 
6. Evroca.—P. divaricata, Gray. 
7. MicroGENereEs. 


The species examined belong therefore to three out of the 
seven subdivisions of the genus. It is hoped at some future 
time to study examples of the others. As thespecies to be 
here considered differ among themselves, they will be treated 
separately. 

P. tanacetifolia.—The flowers § are borne in dense multiple 
cymes (three or four together), which unroll as they open, keep- 
ing the flowers facing upwards, just as occurs in the Boraginee. 
The flowers are thus massed together, about 10 to 15 open 
flowers occurring at the top of each bundle of cymes. Their colour 
is a pale violet-heliotrope, and there is no perceptible scent, the 


* Willis, “On the Distribution of the Seed in Claytonia,” Annals of Babs 
vi. 1892, p. 385. 

+ Willis, “ Gynodiccism in the Labiatw” (preliminary papers), Proc. Camb, 
Phil. Soe. vii. 1892, p. 348, and viii. 1892, p. 17. 

t ‘Synoptical Bore of North Aimerica,’ oral, ii. pt. i. p. 158, 

§ Bot. Reg. t. 1696 ; Bot. Mag. t. 3703. 
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attractiveness of the flowers to insects at a distance dependin 
solely upon their conspicuousness. 

The flowers are borne on very short peduncles, arising from 
the main axis of the inflorescence, which is hispid, bearing also 
a few glandular hairs. The calyx, of five green sepals, is similarly 
hispid and glandular, so that it would be very difficult for creeping 
insects to reach the honey. The funnel-shaped or somewhat 
campanulate corolla is barely longer than the calyx; its depth 
isusually about 8 mm. and width at the mouth about the same. 
The stamens, five in number, are very long and project 8-10 mm. 
beyond the corolla, upon whose base they are inserted. The 
anthers are versatile and contain large quantities of bright yellow 
pollen (fig. 3). The corolla gives off, at its base, ten processes of 
a curious bat’s-ear shape, one pair enveloping the lower end of 
each stamen (figs. 4 and 5, pr.). These project between the 
stamens to such a distance as almost to fill up the space between 
them and the style, as is seen in the cross section (fig. 4). They 
are attached to the corolla along a line close to the stamen, and 
their lower portions meet one another in the middle line above 
the stamen (fig. 5). These organs perhaps serve for the purpose 
of protecting the honey. The ovary is superior and bilocular, 
of flattened shape, ending in a style, which forks, at a height of 
about 2 mm. from the ovary, into two long branches, equal in 
length to the stamens. The extreme ends of these branches 
are stigmatic. Both ovary and style are provided with long 
hairs pointing upwards at an angle of about 45°. These are 
especially numerous on the end of the ovary, decreasing in 
number as we pass up the style, the last 6 mm. or go of which 
are glabrous. These hairs may very probably also assist in the 
protection of the honey, rendering it difficult of access to short- 
lipped insects. ' 

Below the ovary the receptacle is flattened out into a disk, 
on the side of which the corolla is inserted, while its upper sur- 
face, projecting beyond the base of the ovary, secretes honey, 
which accumulates in the base of the flower, protected, apparently, 
by the various arrangements above described. 

The stamens are bent inwards upon themselves in the bud, 
while the branches of the style are bent down outwards. When. 
the bud opens the stamens straighten themselves out and stand 
nearly vertically, while the styles bend up just so far as to 
escape from the corolla and stand out almost horizontally over 
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it (fig. 3). The anthers now debisce, turning completely inside 
out in a manner to be described below, and present the whole of 
the pollen at once to visiting insects. The styles now bend 
slowly upwards, till at length they stand vertically and overtop 
the stamens (fig. 3, dotted lines); the second stage in the 
flower’s history now begins. Finally the corolla withers, but does 
not usually drop off, remaining adherent to the ripening fruit 
for some time. The stigmas, so far as a microscopic examination 
shows, seem to be receptive all through the period of flowering, 
but are certainly somewhat better developed in the later stage. 

The dichogamy of the flower gives it some chance of cross- 
fertilization, especially as it is largely visited (in Cambridge) for 
honey and pollen‘; but it seems probable that self-fertilization is 
more common, even when it is visited by insects. The flowers are 
closely packed together, and hence in the early stage the style of 
one flower overlaps into the next, and during the upward move- 
ment comes amongst the anthers of the other flower, Insects 
crawl over the whole mass of flowers, touching stamens and styles 
indiscriminately, and probably often knock pollen on to the 
stigmas from the surrounding anthers. The commonest visitors 
in Cambridge are honey-bees, various species of Bombus, and 
mauy Syrphide. The last-named seem usually only to collect 
pollen, the bees both pollen and honey. Every flower on the 
plants examined set a full complement of seed. An attempt 
was made to determine if seed were set when insects were ex- 
cluded, but the plant became very unhealthy under the muslin 
net and its flowers did not open properly. 

P. Campanularia.—The inflorescence is of the usual cymose 
type, but single instead of fascicled. The flowers also are 
widely separated, so that insects must fly from one to another, 
and are much larger that in the preceding species. The calyx 
and peduncle are hispid and glandular as in P. tanacetifolia. 
The corolla is campanulate and of a deep azure-blue colour, It 
increases considerably in size whilst open, as may be seen from 
the figures (figs. 7 and 8), which are drawn from photographs. 
In the earliest stage the total depth is about 15 mm., the 
total width about 18 mm, while the depth and width of the 
actual tube are each about 10 mm. In the latest stage these 
dimensions become about 20, 21,15, 11 mm. respectively. There 
is no scent, and the attractiveness of the flower, as in all the 
species examined, rests upon its conspicuousness. 
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The tube is narrowed, especially towards the top, by five longi- 
tudinal furrows in the corolla, which form corresponding ridges 
inside, opposite to the stamens (fig. 9). These are coloured 
white and may perhaps act as honey-guides, beside narrowing 
the passage to the nectary. The stamens, five in number, are 
inserted upon the base of the corolla and project beyond it. The 
anthers are large and versatile, facing upwards. To the base of 
each stamen, on the inner side, is attached a scale, which projects 
laterally in its upper part (figs. 10 and 11). The projecting 
portions of the scales of adjacent stamens meet, and leave between 
them only a narrow opening to the chamber below, which con- 
tains the honey, secreted as usual by the disk below the ovary. 
The ovary is flattened and hairy, especially at the ends. The 
style is bifid with terminal stigmas, and hairy at the base. The 
hairs on the ovary and the base of the style fill up the space 
between themselves and the stamens, so that the only convenient 
access to the honey is between the bases of the stamens. No 
other protection from rain is afforded than that above described ; 
the flower does not close, nor does it bend downwards. In its 
native country (California) this want of protection from rain 
may be no serious disadvantage, but in Cambridge the flowers 
were sometimes half filled with rain-water. 

During the time that it is open, the flower usually faces in a 
southerly direction, at an angle of from 50° to 60° with the 
horizon (Cambridge, August). The stamens are bent downwards 
in the bud, the style straight, with its branches closely pressed 
together. The stamens straighten out when the flower opens, 
usually, however, becoming slightly curved upwards. The 
anthers dehisce very quickly and expose all their pollen at once. 
The flower (figs. 6 and 7) is now inits male stage, the style being 
still much shorter than the stamens, while microscopic examin- 
ation of its stigmas discloses their unripeness, the papillw not 
being as yet fully developed. The two branches of the style 
are more or less closely pressed against one another. It grows 
rapidly and in 24-36 hours is level with the stamens, finally 
overtopping them by 2-5 mm. The branches of the style 
also separate and the stigmas become fully developed. The 
female stage now begins (fig. 8) and closes with the fall of 
the corolla. 

This flower is evidently much better adapted to secure cross- 
fertilization than the preceding species, while not so well fitted, 
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perhaps, for self-fertilization. It is largely visited by bees 
(collecting honey and pollen) and Syrphide (for pollen). Only 
the bees are of service to the flower. The flies alight on the corolla 
and collect pollen from one anther at a time, without touching 
the stigmas. Bees alight sometimes on the corolla, touching 
styles and stamens with their backs as they reach for the honey, 
sometimes on the stamens, crushing them all up together with 
the styles, and probably causing self- as much as cross-fertiliza- 
tion. After visits of this second type, large quantities of pollen 
are usually found on the stigmas, if these are in their later 
stages. 

Self-fertilization may occur as described above, or by pollen 
falling from the anthers as the styles grow, or on the fall of the 
corolla, which carries the stamens with it, and may rub the 
anthers over the stigmas in falling. In one case observed it 
occurred by the lengthening style growing right into an anther 
and so getting covered with pollen. 

Of the flowers on plants left to themselves, about two-thirds 
only set seed. Another plant was grown under a muslin net, 
and only one flower out of 19 set seed. Very probably this one 
became self-fertilized in one of the accidental ways above referred 
to. Three flowers on another plant were fertilized in the earliest 
male stage, and then castrated and the corolla removed; only 
one of them set seed, and this may also have been due to 
subsequent accidental fertilization. Probably therefore, as the 
microscopic examination also shows, the stigmas are not recep- 
tive in the earliest stages. 

The effect of covering with the muslin net was very striking 
as regarded the colour of the flowers; those which came out 
under its shade were of a much paler blue than those growing 
in the open sunlight. 

P. Whitlavia (Whitlavia grandiflora, Harvey *).—This plant, 
belonging to the same subgenus as the last, closely resembles it. 
The campanulate corolla is somewhat larger, the total depth and 
total width being each about 24 to 27 mm. The tube is 10 mm. 
wide at the base, narrowing to 8 mm. in the throat. The colour 
isa dull purplish blue. There are no longitudinal furrows in 
the tube of the corolla, nor coloured honey-guides. It is covered 
with short downy hairs, and the size remains almost constant 
whilst the flower is open. The stamens stand closely round the 


* Bot. Mag. t. 4813. 
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style at the base of the flower and are glabrous; they bear the 
usual large versatile anthers. The appendages at the base of 
the stamens resemble those of P. Campanularia, but are hairy. 
Honey is secreted as usual. The ovary and style are hairy; the 
style is not, however, so. deeply bifid as in the species last 
described. 

The whole mechanism very closely resembles that of P. Cam- 
panularia, except that the lobes of the style are closely pressed 
against one another in the early stage, and only separate when 
the style has grown up to the level of the anthers. The honey is 
perhaps better protected owing to the closeness of the stamens 
to the style at the base of the tube and the hairiness of the 
staminal appendages. 

P. Parryi.—In general habit this species also resembles P. Cam- 
panularia, but the flowers are smaller. The calyx and peduncle 
are as usual hispid and glandular. The corolla is funnel-shaped, 
with expanded limb, and is provided on the outside with scattered 
glandular hairs, thus acting probably as a further protection 
against unbidden guests. Its total depth is about 13 mm, and 
width 23 mm., the width of the throat being about 9 mm. Age 
causes no appreciable increase in these measurements. The 
tube is contracted by five longitudinal furrows, but they are 
alternate with the stamens, not opposite to them as in P. Campan- 
wlaria, They are coloured white, but are of no great depth in 
proportion to the diameter of the tube. The general colour of 
the corolla is a deep azure-blue. The stamens are long, project- 
ing 5-10 mm. beyond the corolla, and bear large versatile anthers ; 
they are thinly covered with long upward-pointing hairs, and 
bear glabrous basal appendages like those in P. Campanularia. 
Honey is secreted as usual. ‘The ovary and style are hairy; the 
latter is more deeply bifid than in P. Whitlavia. 

The mechanism is much the same as that of P. Campanu- 
laria. In the early stage the style is included in the corolla; 
its length, from the top of the ovary, is 10 mm. It lengthens 
afterwards to 19 mm. and overtops the stamens, Its branches 
are usually close together at first, though not actually adherent. 
The flower is visited, in Cambridge, principally by Apidw and 
Syrphide, whose mode of action is the same as already described 
for P. Campanularia. 

' The peculiar mode of dehiscence of the anther in this genus 
was observed carefully in this species. The anther is oblong in 
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shape, and versatile, facing upwards. Dehiscence begins near one 
end of each lobe, and the crack spreads rapidly along the entire 
length. Each lobe now turns itself gradually inside out, as one 
might turn a glove-finger, or as occurs in the explosive aril of 
Oxalis, until finally the whole anther looks like a ball of pollen, 
every grain being thus at one stroke extruded from the polien- 
sacs. This is seen in figs. 6 and 7. A similar process occurs in 
Gagea lutea, as described by Kerner *. 

P. divaricata.—This species resembles P. tanacetifolia more 
closely than the last three described. The inflorescence is a dense 
cyme, with small flowers. The plant is covered with long silky 
hairs, but is not glandular. The corolla, whose size remains con- 
stant, is about 10 mm. deep and 10 mm. wide, of a funnel-shape, 
and pale heliotrope in colour. The veins are somewhat more deeply 
tinged, and may possibly to some extent act as honey-guides. 
There are longitudinal furrows in the corolla opposite to the 
stamens, but these are not differently coloured from the rest. 
The stamens and style project only slightly beyond the corolla; 
both are hairy, the latter especially. Honey is secreted in the 
usual place, but the disk, instead of secreting it all over its 
surface, bears five well-marked swollen yellow nectaries, alternate 
with the stamens. These latter bear the usual appendages, which 
in this species are adnate also to the corolla, forming little pockets 
at the base of each stamen, between it and the corolla, They 
fit so closely together that there is no room between them for an 
insect to reach the honey, unless it forcibly separate them with 
its proboscis. The style is bifid as usual, but only to a depth 
of about 2 mm. (fig. 13). 

The mechanism of the flower is much like that of the preced- 

ing species.. The style, when the anthers open, is about 3-4 mm. 
below, and its lobes are closed against one another. It gradually 
comes up to the same level, and the lobes spread out at an angle 
of from 60° to 90° with one another. The position of the parts 
‘favours self-fertilization, while the dichogamy gives the chance 
of a cross. Insects crawl over the whole mass of flowers as in 
'P. tanacetifolia, and probably very often effect autogamy, Every 
flower as a rule sets seed. 

Summary: Phacelia—The above described species present 
similar general features, but differ in detail, Two (P. tanaceti- 


* ‘Pflanzenleben, ii. p. 91. 
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folia and P.divaricata) have small, pale-coloured flowers, massed 
in dense cymes over which insects can crawl without flying from 
flower to flower. The other three species, all belonging to the 
same subgenus (Whitlavia), have large brightly coloured flowers, 
separated from one another upon the axis of the cyme, so that 
insects must fly from one to another. The former species are 
best adapted to, and seem often to obtain, self-fertilization ; the 
latter are better adapted to across. All are dichogamous, but the 
larger-flowered species more so than the rest. In all the honey is 
secreted below the base of the ovary and protected by appendages, 
which in P. tanacetifolia are attached to the corolla, in P. Cam- 
panularia, Whitlavia, and Parryi to the stamens, in P. divaricata 
to both. The plants, especially the peduncles and calyces, are 
hairy to prevent creeping insects from ascending to the flowers. 

The general mechanism resembles in many points that of 
Hydrophyllum virginicum as described by Loew*, but in the 
latter the specialization of the corolline appendages has gone 
further, and they are turned into a tube for holding and 
protecting the honey. The series of species above described may 
also perhaps be compared with the series of species of Geranium, 
Epilobium, &c., as arranged by Miller tT, who shows how large 
and more conspicuous flowered species are best adapted for the 
cross, the inconspicuous for self-fertilization. 

The above described species cover only three of the seven 
subgenera, It is hoped to publish at some future time observa- 
tions on other species, as well as on some other genera of this 
hitherto almost untouched order. The flowers of MNemophila 
and Hydrolea, besides other species of Phacelia (subgenus 
Cosmanthus), have been studied during the past year, but the 
results are not yet complete enough for publication. 


Monarpba. 


The only published observations on the biology of this flower 
are those of Errera and Gevaert t, and of H. Miiller §, only the 
former paper dealing in any way with the floral mechanism. As 


* « Bliitenbiologische Beitrige, I.,” Prings. Jahrb. xxii. 1891, p. 445. 
t ‘Fertilization of Flowers,’ Eng. ed. 1883, pp. 155, 264, &e. 


{ “Sur la structure et les modes de fécondation des fleurs,” Bull. Soc, Roy. 
Bot. Belg. xvii. 1878, p. 38, 


§ L.c. p. 477. 
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the species considered by these authors is M. ciliata, it may not 
be out of place here to give a short account of the phenomena 
of fertilization in some other species. 

M. didyma—tThe flowers are massed in dense false whorls, 
like those of Mint. They are fairly large, with a brilliant red 
colour and strong aromatic odour. The bracts are reddish 
coloured on their upper surfaces, especially towards the base ; 
they are large and surround the “ whorl” of flowers, adding to 
its conspicuousness. The calyx-tube is long and narrow, ending 
in short teeth. The corolla projects a considerable distance 
beyond it, its total length being about 36 mm. The tube of the 
corolla is only about °5 mm. in diameter near the base, and 
gradually widens above it. In the throat it widens toa diameter 
of about 4 mm. and then divides into an upper lip, continuing 
the line of the tube, and a lower lip, at right angles to it. The 
last 3mm. or so of the lower lip are turned up at right angles to 
the rest (fig. 14). The outer surface of the corolla is covered 
with minute glandular hairs. 

The two stamens are inserted upon the corolla, in the throat, 
upon the lower side; their filaments cross the throat, thus further 
narrowing its entrance, and run up under the upper lip; they 
project somewhat beyond it at the tip (fig. 14). Each bears a 
versatile anther, and the two are joined together laterally in a 
manner to be considered below (figs. 16 and 17). The anthers 
dehisce downwards. The style projects behind them; its 
anterior stigma is long, while the posterior, here as in most 
Labiate apparently of little use, is much shorter. 

Honey is secreted, as in the rest of the order, by a gland at 
the base of the ovary It is fully protected from rain and from 
insects, other than those with tongues of 14 mm. or more in 
length, by the length (20 mm.) and narrowness of the corolla- 
tube. 

The flower is markedly protandrous. At first the style (fig. 14) 
stands just behind the anthers, with its lower stigma parallel 
to itself. Later on it projects a little further and the stigma 
bends down (fig. 15). The stamens stand straight out at first and 
present the pollen to the back of an insect visitor alighting on 
the lower lip. The cohesion of the anthers perhaps serves to 
keep them in the most favourable position. Later on the 
filaments bend backwards and remove the anthers from their 
position, carrying them bebind the style. If the anthers have 
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been separated, by insects or otherwise, the filaments simply bend 
backwards, one on each side of the style, like those of Tewcriwm. 
Tf, however, as was usually the case in Cambridge, the anthers 
still cohere, the filaments have to go through more contortions 
to effect their object (fig. 15). 

The flower appears to be adapted specially to long-tongued 
Lepidoptera, but none were observed visiting it in Cambridge 
(no night observations were made). Only a large insect would 
touch the stamens when standing on the lower lip. Various 
Syrphide were observed creeping over the flowers and eating 
pollen; but the only insect noticed attempting to reach the 
honey was a large yellow humble bee, which visited several 
flowers and made desperate efforts to obtain the nectar, though 
apparently without any success, its proboscis not being nearly 
long enough. Its back did not touch the stamens at all, though 
sometimes coming within a few millimetres. 

The flower occasionally becomes self-fertilized during the 
movements of the stamens, &c., but very often this does not 
occur. Only a few of those examined set seed, and of these 
many had only one or two. 

M. kalmiana and M. fistulosa.—These species have smaller 
flowers of a purplish colour. In the principal points of structure 
they resemble the preceding species, but the anthers are turned 
so as to stand with the long axes horizontal, as in M. ciliata (E. 
and G. loc. cit.). Kerner* has observed honey-bees visiting 
M. fistulosa, while avoiding the scarlet I. didyma, and suggests 
that the latter may be visited by humming-birds. 

The Cohesion of the Anthers—The manner in which the 
anthers of Monarda cohere was pointed out by Mr. F. Darwin, 
who suggested also that it should be worked out. In the young 
bud the epidermis of the anther is quite smooth (fig. 18), but 
after the bud has reached a length of about 5 mm. the cells of 
the epidermis swell out into papille of a conical shape with a 
rounded apex. This process occurs on those parts of the anthers 
which are contiguous to one another, but not only on the parts 
which are in contact. The wall of the papilla becomes slightly 
cuticularized, and is also transversely ridged on the surface of the 
cuticle. As the anthers are pressed together in the bud, the 
papille of the one become interlocked with those of the other, 
and thus the cohesion is effected. 

* *« Pflanzenleben,’ ii. p. 191. 


Linn. Soc. Journ Bor Vou, XXX .Pr.3. 


al i i et Lat > te he 


— = 


ANillis del , JIWTPitch lith & mnp. 
; FERTILISATION OF CLAYTONIA ,PHACELIA & MONARDA . 


FERTILIZATION OF CLAYTONIA, ETO. 63 


It is hoped to follow this paper with a second, containing 
observations on other Hydrophyllex, besides Calandrinia, Cleome, 
Ziziphora (the anthers cohere like those of Monarda), Oalliprora, 
and other flowers. These have all been studied in 1891-2, but 
the observations are still incomplete. In conclusion, the author 
desires to express his sense of obligation to Mr. Francis Darwin 
for his ever-ready advice and criticism, and to Mr. I. H. 
Burkill, who kindly verified the species of Phacelia. 
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EXPLANATION OF PLATE III. 


. Claytonia alsinoides. Flower in early stage. X 33. 
. Do. Flower in late (female) stage. x 34. 
. Phacelia tanacetifolia. Flower, with half of calyx and corolla &c. 


remoyed, in early stage. The dotted lines represent the position of 
the styles in the later stage. Nat. size, 


. Do. Transy. sect. of flower near the base, passing through the corolline 


appendages (shaded). x 4. 
Do. Portion of base of corolla, seen from inside, with two stamens, 
showing the peculiar appendages of the corolla. x 4. 


. P. Campanularia. Flower in early (male) stage before dehiscence of 


the anthers; from a photograph. # nat. size. 

Do. Flower in early stage, seen from side, with three anthers 
dehisced ; froma photograph. § nat. size. 

Do. Flower in late stage, seen from side; froma photograph. $ nat, 
size. 


. Do. Transy. section of corolla &c., taken at level of middle of calyx- 


lobes, showing the furrows, Nat. size. 


. Do. Stamen-base seen from within. xX 2. 


Do. Stamen-base seen from side. X 2. 


. Do. Ovary and style. Nat. size. 

. P. divaricata. Flower in late stage. Nat. size. 

. Monarda didyma, Flower in early stage. Nat. size. 

. Do. Flower in late stage: the corolla has become bent at the point 


of meeting the calyx-tube, as commonly happens in this flower. 
Nat, size. 
Do, Anthers seen from behind. xX 4. 
Do. Anthers in front view. xX 4. 
M. fistulosa. Epidermis of anther from a bud 5 mm, high, x 240, 
Do. Epidermis, bud 10 mm. high. x240. 


cal,=calyx ; cor.=corolla; ep.=epidermis ; pr.=process of corolla or stamens ; 


st,=stamens ; sty.=style. 
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On the Botanical Results of the Sierra Leone Boundary 
Commission. By G. F. Scorr Exxror, M.A., F.L.S. 


[Read 16th March, 1893.] 


INTRODUCTION. 
Tux object of the Sierra Leone Boundary Commission (to which 
I was attached as botanist) was to trace the boundary of the 
French and English spheres of influence at Sierra Leone. 
During the expedition we passed over about 700 miles, without, 
however, being ever more than 300 miles from the coast or 
reaching a greater height than 3600 feet *. 

At about 2500 feet there were signs of a different flora, such as 
the presence of certain Composites, bulbous plants, and some 
epiphytic orchids which do not, I think, occur below this level ; 
but these signs were quite as distinct on the Sugarloaf Mountain at 
Freetown as on the broad grassy table-like watershed which sepa- 
rates the Niger from those rivers (Scarcies, Rokelle) which flow 
direct to the West Coast. As a whole it is a forest flora of a humid 
evergreen type, and perhaps chiefly characterized by the abund- 
ance of trees and climbers and by a large proportion having thick 
coriaceous, often pinnate leaves and usually inconspicuous flowers. 

The results have been, to me at least, most disappointing. I 
brought home 2200 numbers which have yielded about 1170 
species, amongst which there seem to be two new genera and about 
50 or 60 new or unnamed species, most of which are here described. 
This is partly due to the short time at my disposal (as we were 
only 53 months in the country, of which 30 days were rendered 
blank through fever and weakness), partly to the difficulty of 
drying plants in a very humid climate and when constantly 
travelling, but perhaps chiefly to the extremely thorough way in 
which the flora has been already studied. 

Afzelius was several years at Freetown ; Adanson 6 years in 
Senegambia, Leprieur and Perrottet 5 years, Heudelot 4 years; 
Mr. G. Mann spent 4 years on the coast, Isert and Thonning 
3 years, Beauvois and also Barter 2 years; and Baikie and Vogel 
made important collections besides those mentioned. Many 
others have also worked upon this flora f. 

\ * According to rough calculation by Major Kenney. 
t For example, G. Don, Brass, Burton, Griffon du Bellay, Daniell, Irving, 
Matthews, Purdie, Sieber, Smeathmann, Ch. Smith, Soyaux, Miss Turner, 


Whitfield, Dr. Lester Thomson, C. Thomson, Pogge, H. H. Johns tone, Preuss, 
and others. | 
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In naming this Collection I have had the kindest and most un- 
remitting assistance from Professor D. Oliver, Mr. C. B. Clarke, 
Mr. Baker, and all his assistants at Kew, as also from Mr. 
Carruthers’s staff at the British Museum. I have given new and 
doubtful forms at any rate to those who are authorities on 
particular orders or are at present working upon them; and 
have specially to thank those who have taken the following 
groups entirely off my hands :— 

Amaryllids, Lilies, and Iridacex, by Mr. J. G. Baker. 

Cyperacerw, Commelinacee, Mr. C. B. Clarke. 

Orchids, Mr. R. A. Rolfe. 

Solanacew and Cryptogams, Mr. C. H. Wright. 

Fungi, Mr. G. Massee. 

Apocynacezx, Dr. O. Stapf. 

The description of new and doubtful forms only in the follow- 
ing orders have been left to those mentioned :— 

Malvacee, Mr. E. G. Baker; Graminex, Mr. A. B. Rendle; 
Scrophulariacez (except one Dopatriwm), Mr. W. B. Hemsley ; 
Ebenacex, Mr. W. P. Hiern; Acanthacew, Mr. Rolfe; Aroids, 
Mr. N. E. Brown; Melastomacex, Professor Cogniaux; Aristo- 
lochia, Dr. Masters ; Labiatze and other Corolliflore, Mr. J. G. 
Baker. 

I have to thank these gentlemen for the descriptions which 
they have kindly given me for insertion in this paper, which 
T have been careful not to alter in any way. The rest of the 
naming and description has been done by myself, and I have 
specially to acknowledge my obligation to Professor D. Oliver 
for his most kind assistance, and also to Mr. N. E. Brown, whose 
earefulness and 20 years’ experience of Herbarium work have 
been most valuable to me. 

I am also indebted to Miss A. Lorrain Smith for the very 
careful anatomical study which she has made for me of a plant 
without flowers which has greatly puzzled every systematic 
botanist to whom it has been shown; anatomical characters 
alone show that it probably belongs to Gentianacex or Melasto- 
macex, and after carefully examining both orders it seems to 
me that it may be a new genus of the latter near Lavoisiera. 
Miss Smith’s observations will probably be given in another 
memoir. 

The first set of the plants is at Kew, the second at the British 


Museum, the third has gone to Berlin, the fourth to Harvard, 
F2 
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the fifth to Calcutta, and the sixth to Paris; and I have to thank 
Mr. Carruthers for saving me much trouble and also expense in 
forwarding some of these. A small set of Pharmaceutical speci- 
mens are now in the possession of the Pharmaceutical Society. 
Of these 1170 species the proportion of four natural orders is 
given below as contrasted with that of the Niger flora, Richard’s 
Abyssinian, Kotschy’s Nubian, and Mr. Mann’s floras, the latter 
having 237 species which occur above 5000 feet in the Cameroons. 


This Col-| Niger | Richard, | Kotschy,) Mann, 


lection. | Flora. | Abyss. | Nubia. |Cameroons. 
per cent.| per cent.| per cent.| per cent.) per cent, 
Leguminose ............ 10 14 iM 15 
Rubiacese .........00084. 11 9 2 — — 
Compositer.............+. 4 5 11 oS 12 
Gramineg woncenscsseneee 2 8 | 12 12 13 


The other largest orders in my collection are :—Euphorbiacee 
57 species, Orchids 32, Anonacee 25, Apocynaces 21, Cyperacex 
22, Scrophulariacee 18, Scitamineze 17, Loganiacee 16, and 
Aroids 14 species respectively. 

I found in matching my specimens that those of Barter, 
Baikie, and Vogel from the Niger expedition were of the most 
use (after those from Freetown itself) ; C. Smith’s Congo plants 
seemed also for the most part almost identical ; and I have also 
found many of Welwitsch’s Angola species amongst mine. There 
is a general idea that the Flora of Hast and West Tropical Africa 
is largely identical, but my experience in naming my specimens 
is very strongly against this*; it is very rarely indeed that I 
have found any of my species occurring along the East Coast or 
anywhere Hast of a line drawn from the Albert Nyanza along 
the West shore of Tanganyika to the Tropic of Capricorn; and I 
was so strongly impressed by this, that I have looked a little 


* Sir Joseph Hooker pointed out the similarity of Mann’s high altitude plants 
of the Cameroons with those of Abyssinia, and this seems to have been applied 


by others to the whole flora: ¢f, Journal Linnean Society, vols, vi 
y, vols, vi. (1862) pp. 1-4, 
& vii. (1864) pp. 171-181. Fake 
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further into the question. It seems to me that if we take all 
West Tropical Africa from Senegambia to Angola, and the 
whole drainage-area of the Niger and Congo, and if we were to 
exclude all the higher land above 3000 feet in altitude, we should 
have an extremely natural botanical region. The Rubiacew— 
which have been so well worked out by Mr. Hiern in the 
‘Flora of Tropical Africa,’ which include the Welwitschian speci- 
mens and Congo plants in the British Museum—seemed to me 
to be a good order in which to test this theory. I find that of 
the 498 species enumerated :— 

250 are confined to West Tropical Africa ; 

30 in West Tropical Africa, which also occur in Darfur, 
Fazokel, or Schweinfurth’s collections near the water- 
shed of the Congo in Monbuttuland, Niamniam, &c. ; 

76 are confined to Nileland and Abyssinia ; 

58 to Mozambique, Zanzibar, and Zambesi; 

16 range from Abyssinia to Angola; 

3 Mozambique to Angola; 

20 confined to Angola; and 

18 are common to East and West Tropical Africa, which 
small number includes common widely diffused species. 

That is 250+30, or 56:2 per cent. belong entirely to this 

proposed region, 40°2 per cent. to the remainder of Tropical 
Africa, and 3°6 per cent. do not suit this theory. 

Other points in favour of this view are :— 

1. It agrees very closely with one of Wallace’s distribution 
areas (2, Soudan). 

2. It is really an area bounded by water-partings. 

3. It is distinguished by the rainy season being almost in- 
variably between April and November, while on the Eastern 
side it is almost invariably between October and May *. 

4, It is an evergreen-forest region characterized by great 
humidity, and is separated from similar districts on the East 
Coast by a series of grassy upland plateaux and mountains 
which seem to be approximately continuous from Abys- 
sinia to Nyassaland and Angola. 

As Mr. ©. B. Clarke has pointed out for similar regions of 


* The rain occurs in Senegambia, Sierra Leone, and Kordofan as above ; 
Unyamwesi, Tanganyika, and Tette (our winter) as above ; Zanzibar has a double 
season, Oct.—Dec. and Mar.-May; while the Gaboon is exceptional with rain 
also from Oct. to May, and Abyssinia has summer rains. 
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Wallace, this would be almost impossible to tabulate upon (Phil. 
Trans. vol. 183. p. 871), but his subdivision into Africa North 
and South of the Equator would separate both the Congo and 
Angola entirely from the Niger, which seems unfortunate. » 

As to the origin of this Niger-Congo flora, we can at present 
only speculate. I have been able to see something of the 
Canary Island flora and of Algiers, and there does not seem 
any connexion with this Niger-Congo flora. The Sahara flora, 
known to me from Tripoli and Egypt, and the Upper Nile flora 
from Wady Halfa also show no affinity with it, neither does 
anything I have seen in Cape Colony, Transvaal, or Natal 
remind me of this district. On the other hand, Angola falls 
partly within it and there seems strong affinity with the Abys- 
sinia to Nyassa flora, shown, however, chiefly by genera not 
species. Hence it seems to me possible that the ancestors of 
these plants crossed into the Congo valley from the East, and 
were perhaps originally connected with India when the Nubian 
sandstones were deposited, ¢. e. before the arid character of the 
Sahara and Arabia was established. It does not seem at all 
likely that they came from the North, as the high altitude plants 
seem almost certainly to have done. ; 

In this connexion some have been inclined to suppose com- 
munication by islands from the West Indies to West Africa. I 
have been able to add a few more species common to both these 
regions (Symmeria paniculata, Hyptis, 2 species, Xyris laxiflorus, 
and Pycreus sp.), but we must remember the constant traffic 
which has taken place between West Africa and the West Indian 
islands almost since the discovery of the latter; both rice and 
maize, and possibly manioc, have been imported constantly for 
growing, and also tobacco. ‘The ancestors of the present 
population of Freetown were also brought from America and 
carried with them, as is very obvious at Freetown, fruit-trees 
and probably medicinal plants, so that there has been great 
opportunity for accidental introductions; while the drift of 
the ocean currents seem to be mainly from Africa to America. 
On the other hand, the occurrence of such genera as Bertiera 
and Sabicea with many endemic Species cannot be explained 
in this way, and a full knowledge of both Indian and American 
floras would be required before finally settling the question. 
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DESCRIPTIONS OF NEW SPECIES AND VARIETIES. 
ANONACER. 


ANONA LATIFOLIA, sp. nov. 

Arbor ramis rugosis rubris, junioribus petiolisque brunneo- 
velutinis ; foliis amplis coriaceis obovato-oblongis vel ellipticis 
acuminatis acutis basi rotundatis vel subcordatis, superne sine 
costa venisque brunneo-pilosis glaberrimis, inferne pilis stellatis 
conspersis; venis venulisque prominulis, venis 15-18-jugis; 
limbo 20-25 em. long. et 13 cm. lat.; petiolis brevibus crebris 
6-8 mm. 

Flores virides, pedunculis solitariis 2 em. cum bracteis sepalis- 
que dense brunneo-tomentosis; bracteis parvis. Sepalis mem- 
branaceis ovatis obtusis connatis; petalis coriaceis dorso dense 
puberulis interne subglabris margine revoluto, exterioribus late 
ovatis obtusis 11 mm. X13 mm., interioribus obovatis basi con- 
tractis 16 mm. x 10 mm. 

Stamina numerosa, obpyramidales _lateraliter . dehiscentes, 
superne expansa truncataque. Carpellis connatis; stigmate 
hirsuto applanato. 

A. Mannii affinis sed petalis 6, floribus solitariis, foliis circa 
5 uncias latis. 

Near Kafogo in Limba Country, April 6, no. 5617. Flowers 
green, near Berria Falaba, March 30, no. 5421. 


Uvaria Sora, sp. nov. 

Arbor 20-pedalis, ramis corrugatis dense pilis stellatis ferru- 
gineis aureisve hirsutis ; foliis membranaceis oblongis vel ovatis 
plurime subacutis basi rotundatis vel subcordatis, supra sparse 
inferne dense stellato-pilosis ; venis circa 10-jugis ; foliis 6-10 cm. 
long. et 3-5 cm. lat.; petiolo 4mm. ; racemis congestis oppositi- 
foliis 1-8-floris 2-3 cm. longis; bracteis oblongis parvis ; sepalis 
membranaceis ovatis valvatis reticulato-venosis, cupulam maturi- 
tate ruptam formantibus, externe dense hirsutis, 12 mm. long. et 
9 mm. lat.; petalis nigris subcarnosis oblongis vel ovatis dorso 
sparse hirsutis margine varie undulato, 4-5 cm. long. et 5-10 
mm. lat. 

Stamina numerosa circa 2 mm. extrorsa; connectivo triangu- 
lare; carpellis numerosis hirsutis, stigmate cylindrico carnoso 
truncato, ovulis circa 10. 
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On the banks of the Niger, Farana, 10° N. lat., about 3600 ft. 
alt., March 26, no. 5370. 


Uvarta AFZELII, sp. nov. 

Frutex ramis rubris corrugatis, juventute dense pilis aureo- 
brunneis hirsutis ; foliis oblongis vel oblongo-obovatis obtusis 
vel obtuse acuminatis, margine revoluto basi rotundatis, superne 
sparse pilis albis plurime simplicibus conspersis, inferne supra 
venas cum venulis prominentes densiuscule pilis aureis plurime 
stellatis obtectis ; facie etiam sparsiuscule hirsuto ; venis circa 12- 
jugis; foliis 9-14 cm. long. et 3°5-7 cm. lat.; petiolo hirsuto 
3-4 mm.; pedunculi solitarii oppositifolii cum sepalis petalisque 
dense aureo-velutini, 2-8 cm.; floribus 3-4 cm. diam.; sepalis 
ovatis acutis, 10-15 mm. long. et 5-11 mm. lat.; petalis 18 mm. 
long. et 10 mm. lat., exterioribus late ovatis, interioribus obovatis 
cuneatis ad basin interne albo-pilosis. 

Stamina numerosa subsessilia, circa 2 mm. long., lateraliter 
dehiscentes ; connectivo triangulare ; carpellis hirsutis ovulis circa 
6 campylotropis; stigmate carnoso triquetro. 

Fructus bilobus, longe stipitatus dense albo-velutinus, 2 cm. 
long. et 15 mm. lat. et diam. ; stipite 3-4 cm. 

Between Kahreni and Port Lokko in Limba Country (in 
flower), April, no. 5812 ; near Mofari, on Scarcies River (in fruit), 
Jan., no. 4412, 

Also Afzelius no. 4 in Herb. Mus. Brit., Sterra Leone. 


CiuaTHRosPeRMUM VogeEttt, Planch. 

Professor Baillon: has already pointed out (Adansonia, viii. 
p. 320) that this name contains more than one species in the 
Kew Herbarium and in the ‘Flora of Tropical Africa.” The 
following Key may therefore be of use in discriminating the 
Species. 


1. C. Vogrnit, Planch. 

Leaves rounded at base; outer petals broadly ovate, inner 
oblong ; stamens few, similar and dehiscing laterally. Hooker, 
Flor. Nigr. p. 208, tab. 10. 

On the Quarra Sterling, Vogel, no. 203! Barter, no. 1221! 


2. C. Bartnont1, §. Hll.—Popowia Mannii, Baill. 1. e. 
Leaves rounded at base; outer petals almost orbicular, inner 
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spathulate, narrowed at base; stamens 21-25, of which only 9 
are fertile. 
Bagroo River, Mann, 1861. 


8. C. Hevprnori, 8. Ell—Popowia Heudelotii, Baill. 1. c. 

Leaves cuneate at base ; petals similar, obovate, narrowed at 
base; stamens 9, extrorse, with the 4 loculi parallel and touching. 

Sierra Leone, 8/5/57, Barter! Niger, 1857, Barter! In de- 
pressis fertilibus ad Karkandy, Senegambia, ubi anno 1837, leg. 
Heudelot, no. 878. Madina Limba, April 11, 1892, Scott Elliot, 
no. 5656. 


4. C. Mannu, Oliver, Fl. Trop. Afr. i. p. 25. 

Flowers unisexual; inner petals minute; stamens 7. 

Mount John, river Konqui, Aug. 1862, Mann, no. 1782! 
Gaboon River, July 1861, lat. 1° N., Mann, no. 960! Old 
Calabar, Thomson. 

(The only other species known to me are C. biovulatum, 
S. Moore, from East Africa; and an undescribed form, Schwein- 
Surth, nos. 204 & 1931.) 


ARTABOTRYS VELUTINUS, Sp. nov. 

Folia 3-6 uncias longa et 1-2 uncias lata; pedunculis circa 
9-floris ; petalis cylindricis basi concavis (¢f Oliver, Fl. Trop. 
Afr. i. p. 28). 

Planta scandens, ramis teretibus nigris striatis, juventute dense 
pilis aureo-brunneis conspersis ; foliis coriaceis oblanceolatis vel 
ellipticis obtusis margine incrassato subrevoluto basi angustatis, 
inferne marginibus, costa, venisque pilosis, ceteris glabris ; venis 
utrinque prominulis circa 8-jugis; foliis 7-13 cm. long. et 3-4 
em. lat.; petiolis brevibus pilosis 3-6 mm.; pedunculis brevibus 
curvatis demum uncam validam scandentem formantibus, sepius 
9-floris quarum 3 mediales et 6 terminales sunt; bracteis parvis 
linearibus 2-4 mm. ; pedicellis 6-9 mm.; sepalis 3 ovato-trian- 
gularibus (8 mm. long. et lat.) ; petalis cylindricis ad basin 
concavis orbicularibus equalibus dense pilis aureis velutinis 
10-12 mm. longis obtectis; staminibus 20 obpyramidalibus 
lateraliter dehiscentibus; carpellis 7-9; stigmate carnoso ligu- 
lato, 2 mm.; ovulis 2 erectis. 

A climber in riverside woods on alluvium 5 miles east of 
Musaia, near Falaba, March 10, no. 5137, 
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MonopoRa BOREALIS, Sp. Nov. 

Petala exteriores, 13 uncias longa, valde undulata; petalis 
interioribus orbicularibus sine dentibus auriculisve (cf. Oliver: 
Fl. Trop. Afr. 7. ¢.). 

Arbor glaber, ramis griseis glaucis juventute nigris; foltis 
membranaceis oblongo-ellipticis vel obovatis (IL. tenuifolie potius 
M. brevipedi similaribus) vix acuminatis margine revoluto basi 
angustatis, 14-28 em. long. et 5-10 cm. lat.; venis circa 12-jugis 
cum venulis utrinque prominulis; petiolis crebris rugosis 5-8 
mm.; flores magni solitarii; pedunculis 4 cm.; bracteis late 
ovatis haud foliosis 5 mm.; sepalis ovatis obtusis 8-10 mm. 
long. et 6 mm. lat.; petalis exterioribus 4 cm. long. circa 5 mm.— 
1 cm. lat., margine varie undulato vel crispato; interioribus 
orbicularibus basi contractis margine interneque pilis longis 
(2 mm.) conspersis circa 2 cm. diam.; staminibus numerosis 
cuneatis lateraliter dehiscentibus, connectivo carnoso depresso ; 
ovario mammeformi. 

On the way to Kukuna, Scarcies River, Jan. 7, no. 4716. 


MENISPERMACES. 


SYNCLISIA LEONENSIS, sp. NOV. 

Frutex subscandens, cortice cinereo vel griseo striato; ramulis 
gracilibus hirsutis; foliis membranaceis lanceolatis acuminatis 
acutis ad basin gradatim attenuatis glabris vel inferne costis 
obscure hirsutis, subquinquenerviis; nervuris a costa circa 
3-jugis; foliis 7-18 cm. long. et 15-40 mm. lat. ; petiolis infra 
laminam crassis juventute hirsutis supra canaliculatig 10-15 mm. 
long. 

Racemi caulini dense hirsuti 8-10 cm.; pedunculis szpius 
20-380, 10-15 mm., in capitulum 6-florem terminatis; bracteis 
parvis margine ciliatis; bracteolis 3 minutis 2 mm. diam. sub- 
orbicularibus rugosis ; sepalis exterioribus 8 ovatis ciliatis 2 mm., 
interioribus 3 ligulatis vel oblongis conjunctis corollamque simu- 
lantibus 6 mm. long. et vix 2 mm. lat.; petalis 6 membranaceis 
spathulatis staminodia simulantibus vix 2 mm. long. 

Stamina 6 ; filamentis crebris; antheris lateraliter dehiscentibus. 

Flowers yellow, Kahreni Limba Country, no. 5627. 
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BIxInez. 

CocHLOSPERMUM NILOTICUM, Oliver. 

It is only with some hesitation that I have identified this plant 
with those at the Kew Herbarium ‘collected by Petherick on the 
Upper Nile and by Schweinfurth. It may very well be a new 
species, and is almost certainly a new variety. 

Near Moria, on Upper Scarcies River, Feb. 18, no. 4793. 


PoLYGALACEA. 


SECURIDACA LONGEPEDUNCULATA, Fes., var. Parxit, 8. Elliot ; 
foliis oblongis ellipticis obtusis ovatisve basi angustatis, subtus 
glaucis ; pedicellis 15-27 mm.; petalis lateralibus obovatis cu- 
neatis 3-6 mm. 

Gambia River, Mungo Park! A shrub with red flowers some 
4 feet high, on bare rather dry ground near Falaba, March 12, 
nos. 5140 & 5149. 

I should have described this as a new species were it not for 
the very wide distribution according to Professor Oliver, who 
includes under this name two Abyssinian forms described as 
different species by Hochstetter, a Zambesi form specifically 
described by Klotzsch, as well as a Niger plant, Barter, no. 1198. 


DIprEROCARPED. 


ANCISTROCLADUS BARTERI, sp. NOV. 

Frutex uncis validis spiralibus scandens ; cortice rubro-glauco ; 
foliis coriaceis glabris oblanceolatis vel obovatis obtusis vel acutis 
etiam subacuminatis ad basin angustatis, margine valde revoluto 
(haud more A. guineensis involuto) ; venis venulisque utrinque 
prominulis ; foliis 17-80 em. long. et 7-10 cm. lat.; petiolo 
subnullo. 

Paniculi dichotomi 18 em. longi et 12 cm. lati; ramulis versus 
apicem, flores 7-10 spicatas ferentibus; pedicellis crebris sub 
flore articulatis circa 2 mm.; bracteis ovatis obtusis circa 2 mm. ; 
calycis lobis inequalibus ovatis vel oblongis obtusis glabris, in 
flore circa 4mm. long. et 2 mm. lat., in fructu 8 mm. longis; 
petalis oblongis orbicularibus obtusis 6 mm. long. et 5 mm. lat. 

Stamina 9-10 basi per paria ad petalam conjuncta; antheris 
inequalibus; connectivo haud producto; stylis3; stigmate capi- 
tato; fructu obpyramidale 5-angulare, costis incrassatis, sine 
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calycis lobis 15 mm. long. et 15 mm. lat.; seminis cotyledonis 
plicatis contortuplicatis. 

On Mount Gonkwi, Duunia Talla Hills, Feb. 16, no. 4860; an 
undershrub in forest by Kora River, Feb. 13, no. 4797. 

Also shrub scandent, 14 feet, supporting itself by spines, 
Onitscha, Niger Expedition, Barter, no. 1699! 


MAtLyvacEez. 


KostELeTzKya FLAVA, EH. G. Baker, sp. nov. 

Perennis, caule erecto stellato-scabrido inferne terete superne 
applanato ; foliis breviter petiolatis anguste oblongis vel anguste 
oblanceolatis apice acutis basi cuneatis margine precipue versus 
apicem serratis trinerviis utrinque stellato-pubescentibus ; ped- 
unculis solitariis unifloris strictis teretibus quam folia brevioribus 
vel subequantibus, versus apicem articulatis, bracteolis line- 
aribus pubescentibus calyce brevioribus; sepalis lanceolatis acutis ; 
petalis (in siccitate flavis) quam calyx brevioribus ; capsulis his- 
pidis pentagonis ad angulas salientes pubescentibus 5-cellulis, 
5-spermis, spermis brunneis. 

Stem 13 feet high or more; leaves 1-23 inches long, about 
} inch broad ; petioles 7 inch. 

Differs from K. adoensis, Hochst., by its narrow leaves and 
unbranched peduncles. 

Rather wet alluvial by river at Erimakuna, alt. c. 8000 feet, 
in Niger drainage area, March, no. 5256. 

Probably the following specimen of Welwitsch no. 4900, “am 
Cuanza Sasamanda, Pungo Andongo, Feb. 1857,’ is a stouter 
form of this species. 


Hisiscus Scorernu, H. G. Baker, sp. nov. 

H. caule ligneo ramoso non spinoso, ramis strictis stellato- 
pubescentibus ; foliis petiolatis profunde palmati-5-lobatis, lobis 
serratis subtus minute incano-stellato-pubescentibus, junioribus 
non lobatis vel trilobatis serratis, margine et nervo medio 
rubro ; floribus axillaribus solitariis breviter pedunculatis; brac- 
teolis lineari-lanceolatis liberis integris nec furcatis nec appendi- 
culatis, quam calyx brevioribus; sepalis ovatis acuminatis pubes- 
centibus; margine et nervo medio rubro-fulyo; petalis calyce 
longioribus (in siccitate purpureis) capsulis parvis apiculatis, 
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loculis 1-2-spermis; seminibus nigrescentibus sparse albo- 
stellato-pubescentibus. 


Branches ca 1 foot long ; leaves 1 inch long, petiole 2 inch ; 
peduncle 2-3 inch long. 
This hleny belongs to the section Ketmia. 


Flowers yellow, on gneissose rocks by Scarcies River, 2 miles 
north of Sasseni, Jan., no. 4535. 


CELASTRINER. 


SALACIA ANGUSTIFOLIA, sp. nov. 

Frutex glaber, ramis nigris teretibus crebre lenticellis albis 
notatis ; foliis lanceolatis angustis sepe falcatis obtuse acumi- 
natis, basi cuneatis supra rubris lucentibus subtus pallidioribus, 
margine obtuse serrato revolutoque ; venis venulisque elevatis ; 
venis 10—11-jugis forte curvatis et versus marginem fusis ; foliis 
_ 6-10 em. long. et 15-24 mm. lat. ; Mego rugosis supra obscure 
canaliculatis 6-10 mm. 

Pedunculi breves (5 mm.) 15-25-flori; bracteis minutis ovatis 
ciliatis ; pedicellis 2 cm.; calycis Soeeivaie exterioribus ovato- 
triangularibus, interioribus ovato-rotundatis margine ciliatis 
1-2 mm.; petalis obovato-oblongis obtusis 4-5 mm. long. et 
2 mm. lat.; anthere lobis basi divergentibus 2 mm.; filamentis 
3 mm.; disco cupulare circa 1 mm. 

Ovarium immaturum loculis 3-5-ovulatis. 

Bafodeya highlands in Limba Country, April, no. 5486. 


ANACARDIACER. 


Opry (§ EvoDINA) NIGRITANA, sp. nov. 

Frutex ramis nigris striatis minute puberulis ; foliis chartaceis 
6-7-foliolatis, circa 35 cm. long.; petiolis 15 cm. long. ; foliolis 
ovatis vel lanceolatis demum glabris longe acuminatis minute 
apiculatis basi valde inequalibus quoad marginem superiorem 
rotundatis, ad 10 cm. long. et 4 cm. lat.; venis 10-14-jugis vix 
prominulis ; petiolulo margine superiore 4-5 mm., inferiore 
0-3 mm. 

Racemi 12-16 cm. longi; bracteis ovatis 2 mm.; pedicellis 
8nis, infra florem articulatis circa 6 mm. longis; sepalis1 mm. ; 
petalis 2 3 mm. long. et 1 mm. lat.; staminibus 2 mm.; drupa 
3 mm.; stylis 4, 1 mm. long. 

Folia glabra; foliolis majusculis ovato-lanceolatis distincte 
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petiolulatis; foliis quam racemi glabri duplo longioribus (¢f- 
Oliver, Fl. Trop. Afr. vol. i. p. 445). 

A straggling shrub 10 feet high on dolerite near Buyabuya, 
Scarcies, Feb., no. 4769. 


LEGUMINOS2. 


INDIGOFERA SCARCIESII, sp. Nov. 

Fruticulus parvus, ramis luteis glaucis 10-15 cm. long. ; foltis 
3-7-foliolatis 1-1°5 cm. long. ; foliolis crassis oblongis vel obovato- 
oblongis apice apiculatis petiolulatis subtus albis 3-5 mm. long. 
et 2-3 mm. lat. 

Pedunculi axillares terminalesque 2-3 cm. long. plurime 3-4- 
flori; floribus sessilibus dissitis; bracteis parvis linearibus; 
bracteolis 2 minutis; calycis lobis linearibus acutis 2 mm.; 
petalis rubris calycem paullo superantibus; legumine parvo 
glabre 1-seminato ; semine oblongo, olivaceo. 

[Ceteris §Spheridiophore (vide Baker, in Oliver, Fl. Trop. 
Afr. ii. p. 66) diversa foliolis 3-7, 2 lineas longis et pedunculis 
3-4-floris axillaribus. | 

On road near Buyabuya, Scarcies River, on hard laterite, 
Feb. 6, no. 4765. 


InpIGorERA Sora, sp. nov. 

Frutex 7-pedalis, ramis striatis sepe 6 mm. diam. dense pilis 
albis hirsutis ; foliis 2-4 cm. long. ; foliolis 1-7 plurime 3, obovato- _ 
oblongis vel lanceolatis utrinque dense albo-pilosis junioribus 
aureo-sericeis 1-2 cm. long. et 6-8 mm. lat., petiolis supra cana- 
liculatis petiolulis hirsutissimis; stipulis linearibus setaceis 
c. 5 mm. 

Pedunculi axillares penduli graciles 1-10 plurime 5-7-flori; 
pedicellis 5-10 mm. ; bracteis linearibus 3-8 mm. ; calycis lobis 
dense hirsutis parvis ; vexillo dorso sparse piloso calycem 2-3plo 
superante ; leguminibus cylindricis suturis paullo elevatis fere 
glabris c. 15 mm. long. et 2 mm. diam.; seminibus 4-8 oblongis 
glabris lucentibus. 

Ceteris § Dissitiflores (vide Baker, 1. c.) diversalegumine 4-8- 
seminato, pedunculis 1-10-floris, foliolis 3 une. longis. 

Lower slopes of Kofiu Mountain, Jan. 27, no. 4613 ; alluvium 
near Falaba, c. 3600 feet, March 12, no. 50883; in grass near 
Musaia, Falaba, March 9, no. 5080. 
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LoncHocarPus LUCENS, sp. nov. 

Frutex ramis teretibus puberulis; foliis 7-11 foliolatis 15-20 
em. long. ; rhachide supra canaliculata inconspicue hirsuta ; 
pulvino incrassato ; foliolis coriaceis ovatis lanceolatisve acumi- 
natis basi rotundatis margine revoluto supra lucidis glabris 
subtus albis pilis minutis lucentibus ; venis circa 9-jugis ; foliolis 
5-7 em. long. et 2-2°5 cm. lat.; petiolulis sericeis 3-5 mm.; 
stipulis caducis. 

Racemi axillares 23 em. longi; pedunculis circa 40 brunneo- 
sericeis 3-4 cm. longis, flores 10-20 sessiles ferentibus ; bracteis 
oblongis obtusis 3-4 mm.; bracteolis parvis ovatis 2 mm.; 
calycis dense brunneo-sericei lobis 2 superioribus connatis 4 mm. 
longis, 3 inferioribus tubum (3 mm.) equantibus ; vexillo oblongo 
circa 1 cm.; alis falcatis; carina oblique oblonga circa 1 cm.; 
ovulis paucis circa 4; stylo hirsuto. 

Ceteris (cf. Baker, 1. c. p. 241) diversus floribus solitariis, 
vexillo glabro, foliolis 7-11 lanceolatis angustis. 

By small streams in Samu Country, Dec. 22, no. 4241. 


Macrotosium Limsa, sp. nov. 

Frutex cortice griseo-glauco, ramis junioribus hirsutis; foliolis 
2-6 plurime 4 coriaceis glabris obovato-oblongis obtusis vel sub- 
acutis, margine revoluto, basi inequilateralibus supra lucidis 

‘subtus pallidioribus ; venis sepe 12-18-jugis cum venulis utrinque 

prominulis ; foliolis 9-20 cm. long. et 4-7 cm. lat.; petiolulis 
rugosis crassis 2 mm.; stipulis semicircularibus 5 mm. long. et 
12 mm. lat. 

Paniculi axillares 5-8 cm. cum bracteis bracteolisque dense 
brunneo-velutini; bracteis ovatis caducis dense hirsutis 5 mm. 
long. et 2 mm. lat.; bracteolis robustis rigidis lignosis ovatis 
15 mm. long. et 12 mm. lat. ; sepalis ovato-triangularibus (2 extra 
petala connatis, 3 internis liberis), 6 mm. long. et 2 mm. lat.; vexillo 
magno cordato breviter unguiculato, 15 mm. long. et 2 mm. lat. ; 
petalis alteris 4 sepala simulantibus. 

Stamina 8; filamentis brevibus; antheris 6 mm.x2 mm.; 
ovariis 4-ovulatis dense hirsutis; stylis longis inflexis, 

Ceteris (vide Oliver, Fl. Trop. Afr. ii. p. 297) diversum sti- 
pulis orbicularibus 3 lin. long. et 9 lin. lat., paniculis 2-3- 
uncialibus. 

Near Kurusu, Limba Country, April 7, no. 5539; near Kafogo, 
April 6, no. 5606. 
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RosacEz. 


PaRInaRiuM BENNA, sp. nov. 

Frutex ramis nigris teretibus, junioribus cum paniculis calyci- 
busque dense brunneo-velutinis. 

Folia coriacea oblonga vel obovata etiam ovata obtusa rarius 
subacuta basi cuneata vel angustata sepe inequilateralia 5-12 
em. long. et 4-6 cm. lat.; costa utrinque, nervuris lateralibus 
(plurime 12-jugis) subtus, petiolis stipulisque dense brunneo- 
velutinis ; facie superiore lucida obscure pilis sparsis spiculisve 
conspersa; facie inferiore intra venularum ramificationes pro- 
funde excavato albo-tomentosa; petiolis 5 mm.; stipulis linear- 
ibus 8-5 mm. 

Paniculi terminales pseudodichotomi 5-7 cm. long. et lat.; 
bracteis obovatis 1-4.cm.; bracteolis linearibus ; calycis tubo 6mm. 
long. et 4 mm. lat., interne pilorum annulo cincto, dentibus co- 
riaceis ovatis 5 mm. long. et 2 mm. lat.; petalis membranaceis 
ovatis caducis 4 mm. long. et 2 mm. lat. ; ovario hirsuto. 

A. P. macrophyllo, Sabine (cf. Oliver, Fl. Trop. Afr. ii. p. 366), 
foliis basi cuneatis haud cordatis distinctum, ceteris calycis tubo 
gibboso diversum. 

Shrub in Bafodeya hills, April, no. 5480; 6 miles north of 
Kundita, on laterite plateau of Talla hills, March 1, no. 5052. 


GriFronta IconpuRE, Oliver. 

The stipules in my form differ from Baillon’s description 
(Adans. tom. vii. p. 223), but it can scarcely be distinct. 

Ninia Talla, Feb. 17, no. 4894. 


RHIZOPHORED. . 


DacTYLOPETALUM PARVIFOLIUM, sp. nov. 

Rami graciles ; floribus paucis 5-6meris. (Of. ramis crebris ; 
floribus numerosis D. Bartert et ramis intermediis floribus 4- 
meris D. Mannii.) 

Frutex elatus foliosus, ramis gracilibus rubris 8 mm. diam. ad 
nodos cupularibus, juventute hirsutis. 

Folia opposita ovata vel elliptica obtuse acuminata vel obtusa, 
margine revoluto basi cuneata nigro-punctata; costa inferiore 
petiolisque sparse birsutis; venis circa 5-jugis arcuatis cum 
venulis utrinque elevatis ; foliis 4-7 cm. long. et 2-35 em. lat. ; 
petiolis 5 mm.; stipulis ovatis 2 mm. 

Flores axillares solitarii pauci; pedicellis parvis 1-2 mm.; 
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-ealycis 5-6-fid campanulati, tubo 2 mm. long., lobis ovato-trian- 


gularibus subobtusis externe fere glabris interne dense sericeo- 
velutinis 3 mm. long. ; petalis apice fimbriatis basi cuneatis c. 
7 mm. long. 

Stamina 15 (vel 25?) ad basin disci ciliati circa 1 mm. lati affixa 
7 mm. long.; ovario 2-3-loculare obovoideo vel globoso hirsuto 
3 mm. diam.; loculis abortu 1-seminatis; seminibus pendulis 
teste rubro-brunneo inclusis 4 mm. long. et 2 mm. lat. 

Near Kambia on Scarcies River, Jan. 5, no. 4735. 


CoMBRETACES. 


TERMINALIA ALBIDA, sp. Noy. 

Arbor 20-pedalis, ramis junioribus foliis floribusque dense pilis 
argenteis sericeis ; foliis dissitis haud verticiliatis lanceolatis vel 
oblanceolatis acutis ad basin angustatis 10-20 cm. long. et 2-3 
em. lat.; venis 10-12-jugis ; petiolo 10-15 mm. 

Spice axillares 20-40-flori 4-5 cm. longi (floribus in parte 
superiore 38-4 cm. congestis); bracteis parvis 4 mm. linearibus 
flores 2 cingentibus; calycis lobis ovatis 2 mm. dense sericeis. 

Stamina 10; filamentis inflexis ; antheris ovatis subapiculatis ; 
stylis simplicibus ; nectariis rugosis parvis 1 mm. pilis albis 
2-3 mm. long. hirsutis ; fructu maturo incognito, 

Ad 7. sericeam, Burch., affinis. 

A tree pretty common on plateau about 1000 ft. alt. (dolerite), 
Buyabuya on Upper Scarcies, March 8, no. 4269. 

[Z. angolensis, Welw., is a name not taken up by Lawson in 
Oliver’s ‘ Flora of Tropical Africa’; there seem to be two quite 
distinct plants under it in the Kew Herbarium; one of these, 
no. 4294 Welwitsch, is very near 7’. sericea, Burch., and the 
other, no. 4286, comes near the species described above, but is 
in too bad a condition for final comparison. | 


Myrracea. 


Evaenta saticrroria, WM. Laws. 

The following specimens differ from Lawson’s description (in 
Oliver’s Fl. Trop. Afr. p. 437) in the branches being hairy, not 
glabrous, in the leaves being hairy on the midribs, margins, and 
petioles, not glabrous, and the pedicels 4-6 lines, not 1-2 lines 


long; but they can scarcely be specifically different from Mann’s 


specimens at Kew, and even less from Barter’s 5/57 Sierra Leone. 
LINN, JOURN.— BOTANY, VOL. XXX. G 
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A shrub on low hills, Kahreni, April 10, no. 5622, and Kurusu, 
April 6, nos. 5542, 5476 (both Limba Country). 


Eveenia JampBosa, Linn. 

This species has not been hitherto recorded from Tropical 
Africa. I found it near Regent, Sierra Leone, no. 4069, appa- 
rently quite wild in the bush. Two monstrous specimens of 
Welwitsch, nos. 4589, 4590, and one in leaf only, no. 4618, 
seem to be also this species. 


SAMYDACER. 


Byrsantuus Browne, Guill. 
A specimen of mine, of which the number is lost, agrees fairly 
with the figure in Deless. Icon. Sel. iii. tab. 52. 


CUCURBITACER. 


TRIANOSPERMA, Sp. NOV. 
Another species, unfortunately only in fruit, of this almost 
exclusively American genus. Duunia Talla, Feb. 16, no. 4862. 


UMBELLIFER. 


Cussonra Barteri, Seem. 
I cannot separate my specimens (nos. 5422 and 5735) from 
those of Barter no. 812, but in my form the leaflets are strongly 


serrate, and not entire as in the déscription, ¢f. Oliver, Fl. Trop. 
Afr. iii. p. 32. 


RUBIACER. 


. 


BERTIERA BRACTEOLATA, Hiern. 

The bracts in my specimen are much longer (nearly 1 inch) and 
the peduncles are also about 10 inches long. Near Freetown, 
Dec., no. 8922. 

(Also a creeper, Sibange farm, Soyaua, no. 75 !) 

GaRDENIA HrERNIt, sp. nov. 

Frutex glaber subscandens; foliis ovatis vel elliptico-lanceolatis 
acutis basi inequilateralibus cuneatis 7-14 cm. long. et 25-45 mm. 
lat.; venis utrinque prominulis in axillis minute excavatis cilia- 
tisque; petiolis 83-6 mm.; stipulis triangularibus acuminatis 
4 mm. ; 

Flores lutei 2 mm. supra axillam orientes; pedunculis 8-4 cm. ; 
bracteis minutis rigidis; calycis lobis triangularibus; corolla 
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7-8 cm. long. et 8 em. lat. externe costata; antheris infra medium 
affixis 12 mm.; stigmate crasso fusiforme 3 mm. 3 seminibus 
numerosis. 

Ceteris floribus solitariis, ramis glabris, coroll4 G. konguensis, 
floribus pedunculatis diversum et a G. Abbeokute et A. konguense 
distincta venis 6-8-jugis, corolla 7-8 em., calycis lobis 2-3 mm. 
(Aonguense 4-5 mm.), tubo 1 mm. vel subnullo (konguense 4 mm.). 

Near Kafogo in Limba Country, April 7, no. 5516. 


GARDENIA FERNANDENSIS, Hiern. 

The stigma is distinctly bifid, exserted, and in other characters 
comes very near the genus Macrosphyra. Ninia Talla hills, Feb., 
no. 4914 and nos. 4914 & 5184. 


AULACOCALYX TRILOCULARIS, sp. nov. (Of. Hook. f.in Ic. Pl. 
t. 1126.) 

Frutex 2-5-pedalis, ramis foliosis corrugatis ad nodos cupulari- 
bus junioribus appresse hirsutis ; foliis obovatis oblanceolatisve 
apice rotundatis vel obtuse acuminatis, ad basin cuneatis glabris 
vel petiolo, costa, marginibusque pilis albis perpaucis notatis, 4-8 
em. long. et 15-25 mm. lat.; venis 3-4-jugis ; axillis swpe ex- 
cavatis ciliatisque; petiolis 3 mm.; stipulis orbicularibus con- 
natis hirsutis 2 mm. latis, dorso apicula 2-3 mm. ornatis. 

Flores solitarii ramulis axillaribus contractis fere obsoletis 
producti, quorum stipule flores cupulis 2 brunneis membranaceis 
circumcingunt ; cupula inferiore 1 mm., superiore 3 mm. lat. ; 
calyce cyathiforme florem juventute protegente extus dense 
sericeo circa 7 mm. long., lobis subulatis ; corollz lobis contortis 
ovatis extus sericeis, intus nisi annulum pilosum glabris. 

Anthera subsessilia haud apiculata 2 mm.; ovario 3-loculari; 
ovulis solitariis infra apicem pendulis ; stylo hirsuto bifido; bacca 
rubra 8 mm. diam. ; seminibus 3 vel abortu 1, 4 mm. diam. ; teste 
rugoso. 

A shrub common on gneiss rocks in waterfalls, &c., Moria, 
Scarcies River, Feb. 14, no. 4563; Mofari, Jan. 12, no. 4435. 


VANGUERIA NIGRESCENS, sp. Nov. 

Frutex ramis teretibus griseis glaucis, junioribus nigris lenti- 
cellatis ; foliis siccitate nigrescentibus glaberrimis (nisi venarum 
axillas hirsutas) oblongo-ovatis vel obovatis obtuse acuminatis 
subcuspidatis margine cartilagineo basi angustatis 5-8 cm. long. 
et 2-3 cm. lat.; venis 5-6-jugis; petiolo 6-8 mm.; stipulis 
interne hirsutis basi rotundatis dorso longe acuminatis 8-5 mm: 

a2 
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Pedunculi obscure pilosi 5-10-flori 8 mm. ; pedicellis cire.6 mm. ; 
bracteis ovatis obtusis reticulato-venosis 8-9 mm. long. et 4 mm. 
lat. ; calycis lobis 5 magnis lanceolatis subacutis 8-9 mm. long. 
et 2 mm. lat.; corolle lobis caudato-acuminatis 15-17 mm. long. 
(acumine 38-4 mm.), externe pilis albis 1 mm. sparse hirsutis, 
interne pilis reflexis annulatis. 

Filamenta 2 mm. ; antheris 1-2 mm. ; stigmate cylindrico magno 
1-2 mm. long. et 1 mm. lat. ; ovario 5-loculare. 

Ceteris corolle lobis caudato-acuminatis diversa et a V. pauci- 
flora corolla externe pilosd, a V. velutina calycis lobis 3 une. 
bracteisque bene distincta (¢f. Hiern, in Oliver, Fl. Trop. Afr. 
iil, p. 147). 

A forest-shrub from 1000-3600 ft., near Kafogo in Limba, 
April 6, no. 5610; near Falaba, March, no. 5736. 


Txora HIernit, sp. nov. 

Frutex ramis griseis glaucis junioribus sparse hirsutis ; foliis 
ellipticis acutis apiculatis margine revoluto basi cuneatis glabris 
coriaceis 11-14 cm. long. et 4-5 cm. lat.; venis 10-jugis cum 
venulis utrinque prominulis ; petiolo transverse rugoso 6-8 mm. ; 
stipulis obovatis orbicularibusve dorso apicula (8 mm.) ornatis. 

Panicule corymbose 8 cm. long. et 6 cm. lat.; pedunculis 
primis 15 mm., secundis 13 mm., tertiis 2 mm., flores 3 fragrantes 
subsessiles ferentibus ; bracteis minutis ciliatis; bracteolis cupu- 
laribus rubro-apiculatis ; calycis lobis minutis ; corolle tubo 
gracili 3 cm. long., lobis oblongis obtusis 7 mm. long. et 2 mm. lat. 

Filamenta ligulata undulata 2 mm.; antheris 6 mm. subsag- 
gitalibus; disco cupulare ; styli ramis 3 mm. 
 Ceteris inflorescentia ramos&, floribus 1-2 une. diverga et ab 
I. radiata foliis petiolatis, ab L. odorata bracteolis subnullis dis- 
tincta (¢f. Hiern, 1. c. p. 162). 

A shrub beside streams in dense bush on Mount Kofiu (near 
Scarcies), Jan. 26, no. 4596. 


RuripEa Smite, Hiern. 

Var. nov. WELWITscCHII ; corolla externe hirsuta. 

Golongo Alto, 1000 to 2400 ft., Welwitsch, no. 3168! Berria, 
Tambakke Country, Feb. 26, no. 5063. 


Var. nov. SUBCORDATA. 
Molembalandana, &. C. Phillips, 1878! Lagos, Moloney ! 
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PaverTa Baconta, Hiern, var. nov. HISPIDA. 

Branches, petioles, and midribs of leaves hairy ; leaves as much 
as 25 cm. long; flowers 7 mm. long in corymbs 9 em. in diameter. 

Shrub 8 feet in rather shady places, Falaba, no. 5412. 


Psycnorrra Lima, sp. nov. 

Frutex ramis viridibus subcarnosis glabris lineis albis obscuris 
notatis; foliis chartaceis late ovatis obtusis vel subacutis basi 
angustatis margine vix revoluto glabris ; costa subtus lata (2-3 
mm.) lineis albis (1 mm.) notata; venis albis conspicuis plurime 
13-jugis ; foliis 27-30 em. long. et 9-13 em. lat.; petiolis 3-8°5 
em. long. ; stipulis 4-5 mm. lat. 

Panicule pyramidate 7 cm. long. et 6 cm. diam.; pedunculis 
primis 25 mm. long., secundis 15 mm., paniculas trichotomas 
corymbosas 2 cm. long. et 15 mm. lat. ferentes; bracteis 
bracteolisque minutis ; calycis tubo cupulare 1-2 mm. long., 
dentibus minutis ciliatis; corolle tubo 3 mm., lobis apice inflexis 
ciliatis ad faucem piloso-annulatis 2 mm. ; filamentis nigris 2 mm. ; 
antheris 2 mm.; ovario minuto immaturo. 

A P. gabonica, Hiern, et P. arborea, Hiern, differt stipulis 
minute bidentatis connatis, foliis 9-11 une. longis, venis plurime 
14-jugis. 

A shrub in riverside woods near Lomaburu, c. 1000 feet, 
Scarcies Talla, Feb. 28, no. 5023; between* Kahreni and Lokko 
in Limba below 1000 ft., April, no. 5815. 


PsYCHOTRIA ALBICAULIS, Sp. NOv. 

Frutex ramis teretibus griseis striatis ad nodos cupularibus 
junioribus breviter hirsutis. 

Folia lanceolata vel faleata acuta margine revoluto ad basin 
attenuata subcuspidata plumbea, 5-10 cm. long. et 2-3 cm. lat. ; 
venis albis prominulis plurime 7-jugis ; petiolo minute tomentoso 
5-10 mm.; stipulis orbicularibus dense pubescentibus margine 
ciliato circa 4 mm. lat. 

Pedunculi terminales 1°5 em. long.; ramis 8-5 mm.; bracteis 
ovatis acuminatis ciliatis 5 mm.; bracteolis minutis, calycis tubo 
1 mm. alto dentibus minutis, corolle lobis circa 4 mm. longis tri- 
angularibus; disco tumido circa 1 mm. ; antheris 2 mm. 

Ceteris § Paniculate diversa pedunculis brevibus (12 mm.), 
stipulis dense villosis, calycis lobis minutis. 

Near Musaia (head of small Scarcies drainage area 2000-3000 
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ft. alt.), near Falaba, March 10, no. 5124; undershrub common 
in river-woods, Erimakuna to Farana on Magen 3000-4000 ft. alt., 
March, no. 5312. 

CoMPOSIT#. 

VERNONIA, sp. nov. ? 

I should have described my specimens as a new species were 
it not that a specimen of Welwitsch’s no. 3258 connects them 
with Vernonia myriantha, Hook. f., in such a way that it is difficult 
to decide how much this species may include. 

Moria, Scarcies River, Jan., no. 4839; Duunia Talla, Feb., 
no. 4833. 


VERNONIA, Sp. Nov. 
This form seems identical with Welwitsch no. 3320, but is too 
poor to describe. 


Dry rocky hill about 3 miles to the south of Falaba, c. 3600 ft., 
March, no. 5152. 


VERNONIA, sp. Nov. 
A very distinct species with single unbranched stems about 
7 feet high, found in woods near Falaba, March 15, no. 5222. 


Vernonia ? (¢este Prof. Oliver), Bojeria glabra, Klatt. 

This is one of the most interesting species collected, but, like all 
the other specimens previously brought to this country, the heads 
had been injured by insects. It is much more like a Protea or 
Oldenburgia in habit than Vernonia, but probably comes near 
V. nigritiana, though its heads are 4 cm. long and 5 em. in 
diameter. It is not uncommon in grassy hills and valleys, and 
probably flowers immediately after the rains (August, September). 
No. 4985 from Mount Gonkwi, Duunia Talla, about 3600 ft. ; 
no. 4491 from Buyabuya, about 1000 ft. 


DIANTHUSERIS, Sp. NOY. 


A minute, tuberous-rooted plant not 4 inches high, unfortu- 
nately without leaves. 


It seems very near an Eastern form, Namuli, Makua Country, 
collected by J. T. Last, and also to Welwitsch no. 3635. 
Talla Sumbaraya, no. 5010. 


SAPOTACER. 
CHRYSOPRHYLLUM WELWITsontt, Engl. 
From description and comparison with Welwitsch’s no. 4831, 
my specimen from the Limba Country between Bumban and 
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Lokko, April, no. 5673, seems to be this species. I cannot make 
out any difference in Welwitsch’s other nos. 4.830, 4832, 4833, 
of which there is a fine series in the British Museum. 


EBENACER. 


Maza Error, Hiern, sp. nov. 

MM. foliis alternis elliptico-ovatis vel lanceolato-oblongis apice 
obtuse acuminatis basi angustatis vel obtusis glabris coriaceis 
fere concoloribus supra nitidis mediocriter petiolatis ; floribus 
masculis trimeris in cymis abbreviatis axillaribus lateralibusve 
paucifloris dispositis, pedicellis brevibus bracteatis, bracteis parvis 
rotundatis minute vel obsolete ciliolatis imbricatis, calyce parvo 
breviter trifido lobis rotundatis minute vel obsolete ciliolatis, 
corolla tubulosi breviter trilobé tubo calycem excedente lobis 
obtusis patulis, staminibus 9 basi corolla insertis antheris lineari- 
bus filamentis glabris, ovario 0; floribus femineis ignotis. 

A bushy tree, 10 to 16 feet high, diwcious, glabrous nearly 
throughout. Branches dusky, spreading at about half a right 
angle, leafy ; internodes 2-3 in. long. Leaves quite entire, more 
or less marked above with depressed lines along the midrib and 
along the slender lateral veins, about 6 on each side of the mid- 
rib, grey-green (in the dry state), 23-4 in. long by 13-2 in. 
broad ; margin narrowly recurved; petiole j-} in. long, rather 
thick and wrinkled when dry. 

In the male plant flowers clustered about 3 together in the 
axils of present or fallen leaves or lateral on the branches, 7-4 in. 
long. Bracts shorter than the calyx, the outer ones very short. 
Calyx 7-4 in. long, campanulate. Corolla considerably exceeding 
the calyx, narrowly urceolate-oblong, toughly fleshy, quite glabrous 
or outside obsoletely puberulous ?; lobes sinistrorsely contorted 
(as regarded from inside) in the bud. Stamens consisting of 8 
pairs alternating with 3 single ones, in each pair the stamens are 
placed one in front of the other and united by their filaments ; 
the anthers glabrous or sometimes clothed with a few hairs at 
the back on the lower part. 

Sierra Leone; near Musaia, Falaba; in riverside woods, 9th 
March, 1892. Collected by Mr. G. F. Scott Elliot, no. 5101, in 
whose honour the species is named. 

Mr. Scott Elliot saw the same species also in the Limba Country 
at Kafogo, where on April 6, 1892, he collected some fruiting 
specimens, no. 5618, of a Maba, perhaps belonging to this same 
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species; they differ, however, from no. 5101 by the extremities 
of the branches being somewhat hairy and by the upper surface 
of the thinner leaves being more deeply marked by depressed 
lines alongside the principal veins. 

No. 5613 presents the following characters :— 

Branches glabrous except the young parts, brown-dusky, 
rather slender; the internodes mostly 3-2 in. long, and the young 
shoots beset with very short black hairs. Leaves alternate, 
elliptical, acuminate, more or less narrowed at the base, prolonged 
towards the apex into a narrow and rather obtuse acumen, 13-43 in. 
long by 3-13 in. broad, thinly coriaceous, of nearly the same 
colour on both surfaces, glossy; lateral veins (in the dry state) 
much depressed above and in relief beneath; petiole +!,-;4 in. 
long, glabrate or hispid with some black hairs. Fruit-calyx jin. 
diam., glabrous, appressed to the base of the fruit; lobes 3, short, 
rounded, nearly black. Fruit-peduncle 3-4 in. long, glabrous. 
Fruit depresso-globose, solitary, lateral, glabrous, nearly black, 
rather glossy, 1 in. diam., # in. long, 3(?)-celled. Seeds 3, about 
3 in. long, + in. broad, 4 in. thick. ; albumen not ruminated. 

Maba Elliotit appears to belong to the section HoLocurivs, 
and can be placed among the species between I. quiloénsis, Hiern, 
of East Tropical Africa, and MZ. micrantha, Hiern, of Bombay, 


OLEACER. 

JASMINUM BAKERI, sp. Nov. 

Frutex subscandens, ramis teretibus glabris minute striatis, 
foliolis late ovatis acutis apiculatis margine revoluto basi euneatis 
terminalibus 55-90 mm. longis et 35-65 mm. lat. (lateralibus 40- 
70 mm. long. et 27-55 mm. lat.) ; petiolulis 3-4 em. cum petiolo 
(38-4 cm.) supra canaliculatis. 

Cymis dense niveo-tomentosis ; pedunculis infimis 4 cm.; 
bracteis bracteolisque linearibus 3-7 mm.; floribus 1-8nis plurime 
sessilibus ; calycis tubo dense hirsuto 2 mm.; dentibus linearibus 
obtusiusculis 2 mm.; corolle 1 em. long, lobis ovatis apiculatis 
basi subcordatis 2-3 mm. longis; filamentis brevissimis ; antheris 
apiculatis 2-3 mm.; baccis rubris ellipsoideis 1 em. X 7 mm. 

Ceteris Africanis foliis trifoliolatis petiolulatis, ramis glabris, 
paniculis tomentosis, calycis dentibus 2 mm., foliorum non tripli- 
nervium nervuris plurime 4—5-jugis apud clavem cl. Baker. in- 
editum bene distinctum. 

Berria, near Falaba, c. 3000 ft. alt., March 80, no. 5409, 
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APOCYNER, 
(By Dr. Orro Srapr.) 


CrITANDRA cyMuLosA, Benth. 

The specimens are only in fruit, but agree with this species so 
far as leaf, branch, and inflorescence go. I do not feel quite sure 
as to the determination, however, as the species of this genus 
so much resemble each other in habit and foliage. 

Fruits oblong, 2°5 cm. long; pedicels 3 mm, 


Lanpouenta Hevpetoru, A. DC. 

Var. DsenGe vel species nova ? 

Specimina fructifera habitu foliisque L. Heudelotii sed fructi- 
bus globosis 2-3 cm. diametientibus, haud pyriformibus. 

Djengé of Mendi people near Kukuna, about 400 ft. alt., Jan., 
nos. 4650, 4675 ; schistose rocks near Falaba, March, no. 5450; 
Kahreni, Limba, April, no. 5586. 


CaRPODINUS, sp. 
Specimen in leaf only. 
Beside a stream on Kofiu Mountain near Laya, Jan., no. 4611, 


Voacan@a aFrricana, Stapf, sp. nov. 

Frutex vel arbor humilis; foliis obovatis usque obverse lanceo- 
latis rarius oblongis vel ovatis sessilibus semiamplexicaulibus vel 
interdum plus minusve petiolatis glabris vel subtus in costa, 
raro in parenchymate quoque, molliter puberulis; cymis in 
corymbis binis terminalibus breviter vel longiuscule peduncu- 
latis sepe floribundis; calyce cum lobis obtusis 8-10 mm. longo ; 
corolle tubo breviter exserto, lobis 1°5 cm. longis. 

A shrub or small tree, 3-5 m. high, with very variable 
foliage ; the leaves are either sessile and semi-amplexicaul or more 
or less distinctly petioled, the petiole attaining 1-1°5 em., rarely 
more; the lamina varies from 6-25 cm. in length and from 4°5— 
12 cm. in breadth and in all shapes between ovate and obverse- 
lanceolate, but generally it is obovate; the base is always 
narrowed, and more often cuneate than abruptly contracted ; 
the apex varies from shortly acuminate to acute and obtuse; 
the leaves are membranous, glabrous above and beneath or more 
or less softly puberulous beneath, particularly on the midrib; 
the lateral nerves number about 11 on each side, and they stand 
closer or farther apart according to the length of the leaf; they 
rise at an angle of 50-60° and are strongly arched in their outer 
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third. The inflorescence, which is glabrous or sparingly pubes- 
cent, is formed by two opposite and terminal flowering branches 
which bear generally many-flowered corymbs on robust or 
slender peduncles of 5-15 cm. length; the pedicels are 1-2 cm. 
long ; the calyx-tube is obovoid and of the same length as the 
lobes, which are often reflexed at last; the corolla is white and 
its tube, which is about 1 em. long, is widened in the middle; 
the spreading lobes are obovate or oblong. The anthers are 
5 mm. long, sagittate, very acute and almost sessile. The style 
is widened below the stigma into a cup-shaped cuff. The carpels 
are free, surrounded by a low, obtusely lobed disk, and they 
contain numerous ovules in several rows on a peltate placenta. 
The fruit is a many-seeded pear- or apple-shaped berry, about 
4-5 cm. long, with a thick pericarp and numerous ovoid or 
oblong seeds of about ? cm. length. A sketch made by Sir J. 
Kirk on the spot, as well as the fruiting specimen in the herba- 
rium, show only one berry, the other carpel having evidently 
become abortive. 

Ninia Sumbaraya, no. 4903; Bafodeya, no. 5484. 

This is a widely distributed species, which I know from the 
following localities:—Shupanga, Zambesi Exp., Kirk, 1862; 
between Sena and Lupata, Livingstone, 8. Afr. Exp., Kirk, 
1859; about 60 miles up the River Shiré, Livingstone, S. Afr. 
Exp., Kirk, 1859; Shiré Highland, Buchanan no. 9; Angola, 
Welwitsch no. 5978; Fernando Po, Mann no. 248; Abbeokuta, 
Niger Exp., Barter no. 3376 ; Nupe, Niger Exp., Barter no. 1327; 
Lagos, Moloney, 1883; Gambia, Bathurst, IZ. Skues; Senegal, 
Heudelot (?) no. 89. 

Welwitsch’s no. 5979 consists of leafy branches ike those of 
5978 and a detached partial inflorescence with flowers, larger 
than in any specimen of V. africana I have seen, but about 
equal to those of no. 5980 of Welwitsch’s collection, which has 
also somewhat different leaves with more numerous nerves. 
Nevertheless I should suggest that this is also but a form or 
variety of Voacanga africana. 


Korrnocrapus Brntuamu, Baill. Hist. pl. Apocyn. 211 
(nomen solum). 

As this species is only known from the generic characters 
given in the ‘Genera Plantarum’ for Eetinocladus, I think it 
best to describe it here more in detail. 
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Frutex 5-10 mm. alte scandens, ramis novellis minute tomen- 
tellis mox glabratis teretibus divaricatis; foliis oppositis petiolo 
4-6 mm. longo suffultis obovato-oblongis vel obverse lanceolatis 
rarius lineari-lanceolatis, 4-5 cm. longis, 0°7-2 cm. latis, basi 
cuneatis apice obtusis rarius obtuse subacuminatis coriaceis 
glaberrimis, nervis lateralibus utrinque circiter 8 rectis in 
nervum marginalem arcuatim collectis, venis quasi e nervo 
marginali costam versus emissis ramificatis cum venulis nervis 
lateralibus subparallellis utriaque prominulis; cymis laxis in 
ramis ramulisque terminalibus vel obfolia ramulorum valde 
reducta vel suppressa specie axillaribus minute puberulis, 
bracteis minutis, pedicellis 5-7 mm. longis; calyce 5-partito vix 
2 mm. longo, lobis obtuse ovatis; corolla hypocrateriformi, tubo 
basi dilatato 4 mm. longo, lobis obovato-oblongis 8 mm. longis, 
margine ciliatulis, in alabastro dextrorsum tortis atque obtegen- 
tibus, demum reflexis; staminibus basin tubi corollini versus 
inclusis, filamentis triangularibus 1 mm. longis pilis erectis 
obsitis, connectivo postice ad 4 patule piloso; antheris sagittatis 
subulato-acutatis basi in appendiculos lineares acutas vacuas 
productis cum iis 2 mm. longis circa stigma conniventibus et ei 
medio ope glutinis e cavitate inter loculorum basin et filamenti 
apicem in linguam deflexam productum emissi adherentibus ; 
disco annulari minuto, carpellis 2 distinctis ovatis tomentellis 
13 mm. longis; stylo clavato medio in cupulam lobulatam am- 
pliato, stigmate ovoideo ; ovulis numerosis ; quoad folliculos mihi 
tantum e specimine Thomsoniano notos vide Gen. Plant. 7. ¢. 

Usually by riversides, near Mofari, Scarcies River, no. 4440. 


Eortryocnanvs, sp. P 

Without locality. 

There is but a fruiting branch in the collection. The leaves 
are obovate and abruptly acuminate, dark green above and pale 
beneath, and their nervation is quite of the type of that of 
Ectinocladus Benthami. They are 45-6 cm. long and 2-3 cm. 
broad. The only follicle is spreading horizontally, almost 20 cm. 
long and 8 mm. thick and cylindric. Theseeds are oblong-linear, 
14 em. long and 8 mm. broad, with a sessile tuft of white hairs 
4, cm. long. 


BaIssEA LEONENSIS, Benth. 
Near Bafodeya, no. 5500. 
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BaissEA CAUDILOBA, Stapf, sp. nov. 

Frutex scandens ramulis minutissime puberulis ; foliis obovato- 
ellipticis vel ellipticis basi rotundatis vel minute cordatis, nervis 
lateralibus utrinque circiter 6; inflorescentiis minutissime pube- 
rulis; calyce puberulo quinquefido lobis triangulari-lanceolatis ; 
corolle lobis caudato-linearibus flexuosis. 

A climbing shrub with slender branches, petioles 3 mm. long, 
lamina 8-10 cm. long, 4-5 cm. broad, shortly acuminate, quite 
glabrous, with rather distant nerves, which rise at an angle of 
45°, and with a reticulation very like that of B. leonensis ; 
cymes in terminal and axillary panicles, the latter few and from 
the uppermost axils only ; peduncles 1-13 cm. long, with small 
bracts; pedicels 3-3 em. long, calyx 2 em. long; corolla white, 
tube short, almost campanulate, 4-5 mm. long, lobes narrow, 
13-14 em. long; andreecium and gynecium as in B. leonensis. 

Near Ninia Talla hills, no. 4807. 


Kicxxta argicana, Benth. 
Near Kukuna, no. 4.506. 


APOCYNEA quoad genus dubia. 

Frutex glaberrimus, ramis teretibus tenuiter striatis nigri- 
cantibus ; foliis oppositis petiolatis ovato-oblongis vel oblongis 
basi breviter acutis apice obtusiusculis vel rotundato-obtusis 
tenuiter coriaceis pallidis, supra subglauco-viridibus, subtus 
flavido-viridibus, lucidulis, nervis lateralibus patulis parallelis 
utrinque 25-30 sub margine ipso arcuatim collectis utrinque 
prominulis, venulis areolas elongatas nervis parallelas ambeunti- 
bus; cymis terminalibus raro axillaribus paucis additis breviter 
pedunculatis dense corymbosis minute bracteatis, pedicellis 
nullis vel brevissimis, resinam gummosam esudentibus ;_calyce 
ad medium 5-lobo, lobis rotundato-ovatis intus eglandulosis ; 
corolla hypocrateriformi tubo superne leviter dilatato intus 
pilosulo, lobis in alabastro dextrorsum contortis sinistrorsum 
obtegentibus, oblongo-linearibus obtusis; staminibus in parte 
superiore corollz tubi insertis, filamentis brevissimis, antheris 
ovatis basi bilobis inappendiculatis apice obtusiusculis ; carpellis 
2 distinctis stylo filiformi sub stigmate bilobo ellipsoideo-incras- 
sato et dense papilloso, placentis peltatim affixis; ovulis 10-12 
3-seriatis. Fructus ignotus. 

Near Makunde, Limba Country, no. 5690, 

Said to be used in making combs. 
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I am not able to refer this species to one of the described 
genera, and yet hesitate to found a new genus upon it in the 
absence of fruits. As far as the floral structure is concerned it 
seems to belong to the group of Plumeria, whilst the general 
habit is quite that of Olitandra. 


ASCLEPIADACER. 


TACAZZEA APICULATA, Oliver, var. nov. BENEDIOTA, S. Ell. 

Caules juniores albo-velutini; venis 9-jugis; foliis 7-12 cm. 
long. et 3-6 em. lat. ; petiolis 2-4 cm.; coronz squamis filiformi- 
bus 12 mm.; corolle lobis 6 mm. 
§ This form differs so little from the specimens brought by the 
Speke and Grant Expedition and Schweinfurth from the head of 
the Nile that it can scarcely be taken as other than a Niger 
variety. 

““Wakwangé.”” The powdered leaves when rubbed on the 
skin immediately remove the itching of crawcraw; by Dantilia 
River between Niger and Falaba, March 23, no. 5269. 


RaPHIONACME BROWNII, sp. nov. 

Herba radice tuberoso lignoso 4 cm. diam.; caulibus 25- 
35 cm. striatis lignosis obscure asperatis ; foliis sparsis anguste 
linearibus planis 2-3 cm. long. et 1-2 mm. lat. 

Inflorescentia tota calycibusque densiuscule lepidis ‘albis mi- 
nutis conspersis; pedicellis 1-2 cm.; bracteis acutis 3 mm.; 
calycis campanulati lobis ovatis acutis dorso puberulis 2 mm. ; 
corolle tubo 4 mm. glabro, lobis oblongis densius externe lepi- 
dotis 8 mm.; corone squamis ad corollw tubum affixis quam lobi 
paullo longioribus et iisdem alternis filiformibus hirsutis; fila- 
mentis basi in membranam orbicularem expansis supra squamas 
ad corollam affixis; antheris apiculatis; folliculis 15 cm. longis, 
4 mm. latis. 

Flowers pink, growing on dry schistose or gneissose rocks, 
alt. c. 3500 ft., Falaba, March 15, no. 5179. 

I have great pleasure in naming this after Mr. N. H. Brown, 
whose careful study of the order has been of the greatest service 


to me. 


PERIPLOOA NIGRESOENS, Afzel. 
Samu Country, Dee. 26, no. 4206; Kurusu and Kahreni, Limba, 


April, no. 5681. 
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TOXOCARPUS LEONENSIS, Sp. Nov. 

Frutex foliosus volubilis, cortice rubro-glauco juventute viride 
minute pilis ferrugineis tomentosus ; foliis ovatis acutis margine 
revoluto basi angustatis subtus pallidioribus 3-4 em. long. et 
13-17 mm. lat. ; venis 7—-9-jugis; petiolis 1-2 mm. 

Pedunculi 5-12-flori cum pedicellis sparse ferrugineo-tomen- 
tosi 10-25 mm. longi sepius ramos 5, 5-10 mm. longos (quorum 
2 ad medium et 3 terminales sunt) ferentes; pedicellis sepius 
ternis 4 mm.; calycis lobis ovatis obtusis margine ciliato intus 
glandulis parvis auctis ; corolle lobis aurantiacis oblongis obtusis 
3-nerviis ; corone squamis minutis 1 mm. carnosis dorso stami- 
nibus affixis ; antheris membrana breve ciliaté coronatis ; stylo 
1-2 mm. supra gynostegium protruso profunde bilobo. 

-A shrub on Sugarloaf Mountain, Sierra Leone, April 26, 
no. 5773. 


XysMALOBIUM HEevpELoTrIaANuM, Decne.? 

I cannot be sure, from the description in DC. Prod. vii. p. 520, 
whether the following numbers really belong to this species. In 
my form the leaves are not at all scarious at the margin, and the 
lobes of the corona are ovate, keeled internally, and not either 
acuminate or tumid; but I fancy it is just the same plant. 

Dry rocky hills about 3600 ft., Falaba, March. 14, no. 5183. 


CRYPTOLEPIS TRIANGULARIS, V. H. Br., sp. nov. 

Caulis volubilis, glaber, foliis petiolatis, 11-3 poll. long. 3-13 
poll. lat., ellipticis oblongisve, acuminatis, ad basin rotundatis, 
tenuiusculis, glabris ; petiolis {3 poll. long. ; cymis axillaribus, vel 
ad apices ramorum lateralium terminalibus ; pedunculis glabris, 
3-1 poll. long. dichotomis, floribus paucis, bracteatis; bracteis 
13-2 lin. long. ellipticis oblongis obtusis, pedicellis 4-2 lin. long. ; 
sepalis g poll. long., oblongis obtusis; corolla lutea, glabra, tubo 
campanulato 2 lin. long., lobis lineari-lanceolatis 6-7 lin. long., 
leviter ad basin oblique auriculatis, corone lobis }-3 lin. long., 
medio corolle tubi enatis, dimidio apicali in laminam triangu- 
larem vel ovato-triangularem abrupte dilato, ex omni parte equa- 
libus, angulis acutis orbiculatisve, erectis vel inflexis. 

Stem twining, glabrous. Leaves petiolate, 13-8 in. long, 4-14 
in. broad, elliptic or oblong, acuminate, rounded or subacute at - 
the base, rather thin, glabrous; petioles 1-3 in. long. Cymes 
axillary or terminating short lateral shoots, on glabrous peduncles 
3-1 in. long, dichotomously two-branched, few-flowered, bracteate ; 
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bracts 14-2 lines Jong, elliptic-oblong, obtuse; pedicels }—3 in. 
long. Sepals } in. long, oblong, obtuse. Corolla yellow, gla- 
brous, with a campanulate tube 2 lines long, and linear-lanceolate 
lobes 6-7 lines long, slightly auriculate on one side at their base. 
Coronal lobes arising from the middle of the corolla-tube, 1-3 
line long, the apical half abruptly dilated into a triangular or 
ovate-triangular blade with equal sides and acute or rounded 
angles, erect or horizontally inflexed. 

Upper Guinea.—Nupe, Barter 1333!, Abbeokuta, in rocky 
place, Barter 3359 ! 

Lower Guinea.—Angola, Welwitsch 5993! 


VincEroxicum (§ Crnootonum) Mawnntt, sp. nov. 

Scandens, caulibus striatis minutissime puberulis; foliis ovatis 
acuminatis acutis basi cordatis supra viridibus opacis subtus 
albidis glaucis 3-nerviis 4-7 cm. long. et 17-43 mm. lat.; nerva 
infima brevi, laterali fere usque ad apicem currente et cum costa 
nervuris plurime 3 convexa; petiolo 15-380 mm. 

Pedunculi sparse hirsuti 2-3 cm. longi; bracteis minutis 
ciliatis ; pedicellis 15-25 dissitis 4-7 mm. longis; calycis lobis 
ovatis subobtusis 1-2 mm. ; corolle lobis apice subinflexis obtusis 
4-7 mm.; corona cupulari infra medium 10-fida 3-4 mm.; an- 
there membrana ovata ciliata. 

A Cynoctono abyssinico, Hochst., foliis triplinerviis, et specie 
nondescripto (Schweinfurth 3345 et Welwitsch 4200) pedicellis 
dissitis bene distinctum; species valde affinis in herb. Kew. 
(Soyaux 277, Burton, Mann 765, Kalbreyer 3) sed pedunculis 
nullis nondescriptum est. 

Bagroo River, Mann 1861!; between Bumban and Lokko, 
Scott Elliot no. 5672; Kabusa Limba, April 8, no. 5479. 


SOLANACED. 

SotanumM scauare, OC. H. Wright. 

Caulis suffruticosus, inermis, cylindricus, pilis stellatis vestitus. 
Folia oblonga, marginibus sinuatis, pilis stellatis utrisque facie- 
bus vestita. Inflorescentia supra-axillaris, racemosa ; flores 
circa 10. Calyx 5-partitus, segmentis oblongo-acutis. Corolla 
5-partita, segmentis oblongis, calyce duplo longiore, extra pilis 
stellatis vestita, intra (nisinervium) glabra. Stamina 5; antheris 
subsessilibus, poris terminalibus dehiscentibus. Ovarium globo- 
sum ; stylus filiformis, pilis stellatis tomentosus. Bacca globosa, 
0°5 cm., coccinea. 
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“ Small Yakatu,” “ Kofé,” or “ Banjangé” of natives. Mofari, 
Scott Elliot no. 4394, Sikuro, no. 4898; Sierra Leone, Garrett 
no. 18; Lagos, Rowland 4; Yoruba, Moloney; Kworra, Barter ; 
Angola, Welwitsch 6089, 6090, 6104. 


ScROPHULARINER. 


DopaTRIUM NANUM, Sp. Nov. 

Herba nana filiformis, caule glabro-glauco simplice vel versus 
apicem semel bisve ramoso 10-20 em. alt. 

Folia radicalia, subnulla, caulina ad bracteas ovatas subacutas 
basi subcordatas 2 mm. longas reductis. 

Pedicelli 2 cm. ; sepalis membranaceis obtuse apiculatis obscure 
3-nerviis 3 mm. longis; corolle tubo glabro cylindrico purpureo 
15 mm. longo et 2-3 mm. lato (lobis c. 4 mm. obtusis ?). 

Filamenta infra medium tubi affixa 2-3 mm. ; antheris oblongis; 
stylo c. 3 mm.; stigmate late 2-lamellato; capsula obscure punc- 
tata 4 mm. x3 mm. 

D. senegalensi proxime affinis sed caulibus gracilioribus cum 
corollis glabris diversum. 


Buyabuya, on Scarcies River, about 700 ft., Feb. 7, no. 4275. 


The other new and doubtful forms have been assigned to 
Mr. W. B. Hemsley for determination and description. 


ACANTHACER. 


The new and doubtful forms have been placed in the hands of 
Mr. R. A. Rolfe, who has undertaken to describe them for the 
‘Flora of Tropical Africa.’ 

LABraT a. 

ANISOCHILUS AFRICANUS, Baker, sp. nov. 

Herba perennis, ad 4 pedes alt., caulibus erectis, ramulis dense 
pubescentibus; foliis dissitis, subsessilibus, oblongo-lanceolatis 
crenatis, subcoriaceis, pagina superiore subscabra, pagina ces 
riore dense pubescenti venulis prominulis, infimis 4-5 poll. long. ; 
spicis compactis, parce paniculatis, pedunculatis, cylindricis, pea 


cellis obsoletis ; calyce post anthesin 4 poll. long. ; labia superiore 


oblonga, concava, deflexa, tubum excedente, labia inferiore sub- 
orbiculata ; corolla 7 poll. 

A perennial herb 4 feet high, with erect stems and densely 
and shortly pubescent branches. Leaves distant, nearly sessile, 
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oblong-lanceolate, crenate, subcoriaceous, subscabrous above, 
densely pubescent with raised veinlets beneath, the lower 4—5 
inches long. Spikes very dense, sparingly panicled, peduncled, 
cylindrical, the end one 3-4 in. long; pedicels obsolete. 
Fruit-calyx $ in. long ; upper lip oblong, concave, deflexed, much 


longer than the tube; four lower suborbicular. Corolla 2 inch. 
In alluvium, Freetown, no. 5033. 


PoLYGONACER. 


SYMMERIA PANICULATA, Benth. 

The female of the African form does not seem to have been 
collected before. I find scarcely any good distinctions between 
it and the American plant. 

“ Mongmoi” of Mendi, near Kambia, on Scarcies, Jan. 7, 
no. 4467; near Madina, Limba Country, April 11, no. 5662; 
also Kahreni, no. 5573. 


ARISTOLOCHIACES. 


ARISTOLOCHIA LEONENSIS, Mast., sp. nov. 

Scandens, ramis suberosis crassitie penne anserine; foliis 
remotiusculis petiolatis, petiolis pollicaribus antice sulcatis, 
laminis c. 4} poll. long., 25 poll. lat., coriaceis glabris oblongis 
sensim acuminatis basi subrotundis palmatim 3-nerviis, venis 
paucis arcuato-reticulatis ; racemis e ramorum lateribus emer- 
gentibus, erectis 1—2 poll. longis plurifloris ; ovario lineari-oblongo 
puberulo; perianthio tubulato circa 13 poll. long. pedicellum 
cum ovario paulo superante, tubo angusto rectiusculo, basin 
versus oblique ventricoso medio intus pilis rufescentibus instructo 
et ad initium partis ventricose processu carnoso annulari tuber- 
culato munito, limbo cupulato late 3-lobo, lobis patentibus del- 
toideis petaloideis, fauce annulo carnoso circumdato ; staminibus 
6; processibus stigmatosis carnosulis late oblongis obtusis con- 
duplicatis ad margines pilosiusculis. 

Near Kassa, alt. 3600 ped., no. 5062. 


PIPERACER. 
PEPEROMIA, Sp. Nov. 
Unfortunately, like Barter’s specimen from the same hill, this 
is a male plant; but it is a very distinct form. 
On Sugarloaf Mountain, April 26, no. 5755. 
LINN. JOURN.—BOTANY, VOL. XXX. 
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LoRANTHACER. 


Lorantuvs Betvisi1, DC. 

This species seems confined to Sierra Leone and Cape Coast, at 
least if the forms so marked in Kew Herbarium really belong to 
it. These are Vogel nos. 44 & 45, Cape Coast, wrongly marked 
“ Ansell, Grand Bassa;’’ no. 88 Vogel, Sierra Leone ; 5/57 Barter, 
Sierra Leone, to which belong my numbers 3916, bush near Sierra 
Leone, Dec. 4; 4720, near Kukuna on Scarcies River, and 5783, 
Sugarloaf Mountain, April 26. 

Ansell’s plant from Grand Bassa seems to me a different species, 
very likely Z. sessilifolius, Beauv., but the calyx and bracts 
figured in the ‘ Flore d’Oware,’ tab. 64, are exactly like those of 
Vogel’s, Barter’s, and my specimens, and not like those of Ansell’s. 
It is even quite possible that the whole determination is wrong, 
as the corolla is not lateraliter fissa in any way. 


LAURINEA. 


BEILSCHMIEDIA ELATA, Sp. NOV. 

Arbor ramis glaucis glabris ; ramulis striatis; foliis coriaceis 
acutis etiam acuminatis vel obtusis inzequilateralibus basi cuneatis 
glabris 10-18 cm. long. et 5-7 cm. lat.; venis 6-9-jugis cum 
venulis utrinque prominulis; petiolis rugosis supra canaliculatis 
torsis 8 mm. long. 

Paniculi ampli ramosi, ramulis 5-7, in axillis foliorum superi- 
orum agegregatis 7-15 cm. long. et 10 cm. lat. ;.bracteis ovatis 
ciliatis 1-2 mm.; pedicellis sub flore articulatis 3-6 mm. longis ; 
perianthii tubo campanulato 2 mm.; segmentis rotundato-ovatis 
ciliatis 1 mm. . 

Stamina 9 similia; filamentis applanatis dense ciliatis ; stami- 
nodiis minoribus subsimilibus; glandulis cylindricis carnosis 
sessilibus staminibus alternis; ovario rotundato; stylo 1 mm.; 
fructu pyriformi basi angustato coriaceo 4 cm. long. et 2 cm. lat. 

Ceteris paniculis ramosis glabris et staminodiis hirsutis diversa. 

Tree 20 feet high, Old Calabar River, Feb. 1863, 2255 a, G. 


Mann! Near Musaia, Falaba, March 10, no. 5125; Mofari, 
Scarcies ‘River, Jan. 12, no. 4400. 


EupPHORBIACE®. 
Croton SCARCIESII, sp. nov. 
Frutex riparius, ramis striatis subglabris; foliis chartaceis 
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oblanceolatis vel obovatis obtusis versus basin angustatis sed ima 
basi rotundatis maturitate subglabris 15 mm.—40 mm. longis et 
8 mm.—27 mm. latis; venis plurime 4-jugis ; petiolo hirsuto 1-2 
mm.; stipulis brunneis triangularibus ciliatis. 

Flos ¢ pedunculo hirsuto sparsifloro 5-20 mm. long.; bracteis 
ovatis acuminatis 2-3 mm.; pedicellis 4 mm.; calycis campanu- 
lati lobis obovatis obtusis; staminibus 5-6; filamentis medio 
applanatis hirsutis. 

Flos 2 solitarius subterminalis pedunculo circa 5 mm. ; calycis 
coriacei !obis lanceolatis acutis hirsutis 3 mm.; disco pentangu- 
lari; ovario asperato dense hirsuto ; seminibus nitidis 3-4 mm. 
longis et 2-3 mm. latis. 

On rocks partly in water by Scarcies River at Sasseni, Jan. 14, 
no. 4518, and Mofari, Jan. 12, no. 4432. 


CROTON NIGRITANUM, sp. nov. 

Frutex foliosus cortice glauco griseo; foliis ovatis ellipticis 
lanceolatisve obtuse breviterque acuminatis margine serrato 
revolutoque basi glandulis patelle formibus breviter pedunculatis 
auctis subtus pallidioribus pilis lepidisve paucis sparse conspersis 
3-8 em. longis et 15 mm.—3 em. lat.; venis circa 7-jugis ; petiolo 
dense lepidoto 5-10 mm.; stipulis membranaceis brunneis ovatis 
ciliatis 2 mm. 

Racemis 3-8 em. long.; bracteis linearibus acutis plurime 
2-floris 1-2 mm.; floris ¢ sepalis 5 ovatis acutis dorso dense 
stellato-pubescentibus 2 mm.; petalis spathulatis apice ciliatis 
2 mm.; staminibus 10 introrsis; floris 2 calycis lobis oblongis 
obtusis dorso pilis stellatis hirsutis ; ovario dense piloso ; semin- 
ibus brunneis nitidis obscure punctatis. 

Ceteris (vide Muell. Arg. in DC.-Prod. xv. pt. 2, p. 528) 
bracteis infimis flores g et 9 stipantibus, ramis lepidotis, stylis 
semel dichotomis, staminibus 10 diversum 

An undershrub in woods by river at Farana, alt. c. 3600 ft., 
March 26, no. 5379; Makundé, Limba, April, nos. 5715 & 5716. 


BacCAUREA SPARSIFLORA, sp. Nov. 

Frutex cortice griseo ramulis junioribus viridibus hirsutis ; 
foliis ovato- vel obovato-oblongis chartaceis acutis acuminatis 
margine obscure undulatis dentatisque basi sepius rotundatis 
maturitate subglabris sed juventute dense sericeis et marginibus 
costaque utrinque semper plus minus hirsutis 11-18 cm. long. et 

H 2 
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5-7 em. lat.; venis circa 7-jugis (angulam 60° cum costa facient- 
ibus) cum venulis utrinque prominulis; petiolis hirsutis sub folia 
et in pulvinu incrassatis etiam lignosis 2-6 cm. long. 

Racemi tenues 2-4 cm. fere a basi floriferi sparse hirsuti; 
bracteis parvis ovatis; bracteolis 2 minutis; pedicellis 1 mm. ; 
floris ¢ calycis lobis 4 membranaceis oblongis obtusis 1-2 mm. ; 
disci glandulis 5 liberis; filamentis petala superantibus ; antheris 
introrsis rotundatis; ovarii rudimento hirsuto; floris 2 calycis 
campanulati lobis 4 ovatis obovatisve 1-2 mm.; disco annulari 
ciliato ; ovario 2-loculari ovoideo ; stylis brevibus apice breviter 
hispidis ; fructu maturo rubro purpureove 15 mm. long. et 12 
mm. lat., glandulis calciferis ornato; pericarpio coriaceo ; colu- 
mella colorata persistente ; seminibus duris spe abortu solitariis 
6 mm. long. et 4 mm. lat.; ala vel pulpo siccato reticulato- 
venoso 8 mm. lat. cinctis. 

Ceteris (cf. Muell. Arg. in DC. Prod.xv. pt. 2, p. 465) ramulis 
annuis foliosis flores ferentibus diversa. 

A climbing-shrub common in bush by rivers, Wallia, Jan. 31, 
no. 4746, Sasseni, Jan. 14, no. 4543, both on Scarcies River ; 
Luseniya, Samu Country, Dec. 20, no. 4035; near Kahreni, 
Limba, no. 5813; by the Niger, Farana, March 26, no. 5311. 


ANTIARIS TOXICARIA, Lesch., var. AFRICANA, S. Hl, 

A tall tree with milky juice; stem hairy ; leaves obovate or 
oblong acuminate subserrate, margin unequal and rounded or 
subcordate at base. 

Near Lagos, Moloney, Oct.1883! Tree 20 ft., Nupe on Niger 
Expedition, Barter 1102 & 1129! Small tree resembling Antiaris 
toxicaria, Idda, Barter 1674! Am Baginze, 28 May, Niam- 
niam land, Schweinfurth 3826! Tree abounding in a pleasant 
milky juice, Fernando Po, 6/57, Barter! A very tall tree near 
Kukuna, Scarcies River, Jan., Scott Elliot no. 5892. 


COMMELINACE®. 


Commetina Enxiorir, C. B. Clarke et A. B. Rendle, Sp. NOov- 
Glaber aut sparse pubescens, foliis 2-4-uncialibus, elliptico- 
lanceolatis vel oblongo-lanceolatis, parum pilosis; pedunculis 
axillaribus 6 lin., sparse pubescentibus ; spathis complicatis ovato- 
lanceolatis, nec cucullatis ; marginibus basi pilosis haud connatis, 


interne hispidis externe glabris nisi basi venis sparse hispidulis ; 
seminibus 5, levibus. 
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This is not very near any African species; it is near the 
Indian C. Hasskarlii, C. B. Clarke, which has less acuminate 
spathes and much larger seeds. 

Between Kahreni and Port Lokko in Limba Country, April, 
no. 5749. 


GRAMINE®. 
(By A. B. Renptz, F.L.S.) 


PANICUM, sp. nov. 
Material insufficient for description, no. 5097. 


ARISTIDA DELICATULA, Hochst. No. 5332. 


Anpropogon (§ ScoizAcHyRIUM) MiINimus, C. B. Clarke et 
Rendle, sp. nov. 

Herbula culmo tenui, gracillimo, decumbente vel suberecto, 
5-6-uncialis, ex omnibus fere nodis ramos floriferos procreans 
filiformes plures, iterum ramuloso ; laminis acutiusculis 4-6 lineis 
longis 3-3 linea latis; racemis gracillimis; spiculis sessilibus 
oblongo-lanceolatis viridibus, gluma prima chartacea, bidenticu- 
lata, carina superne scabridula, secunda mutica obtusiuscula, 
carina scabridula. 

Dry open bare paths on augite, near Regent, Sierra Leone, 
Dec. 8-12, 1892, G. F. Scott Elliot, no. 4187 6. 

Has the appearance of a very small delicate form of the widely 
spread tropical A. brevifolius, Sw., but differs in the subacute 
narrower leaves, the obtuse character of the second glume, and 
the much less pronounced scabridity of the glumes. 


Eragrostis ScoretLiana, Jeendle. 

Herba culmo simplici erecto tenui subcompresso sesquipedali, 
folioso vaginis glabris ore pilosis, carina glandulosa, ligula pilosa, 
jaminis siccis linearibus apice attenuatis, subaristatis, margine 
convolutis ; panicule laxw radiis sparsis patentibus vel ascenden- 
tibus, longis, filiformibus; spiculis laxe pedicellatis ovatis, 8-10- 
floris ; radiis et pedicellis scabridis; glumis sterilibus lanceolatis 
margine pilosis, dorso supra medium scabridis, florentibus ovatis 
obtusis purpurascentibus, trinerviis, margine pilosis, carina supra 
basin scabrida; paleis conspicue bicarinatis, carinis supra basin 


scabridis. 
The slender smooth stem is a foot anda half in length, and 


100 BOTANICAL RESULTS OF SIERRA LEONE COMMISSION. 


has an oval or oblong transverse section. The leaf-sheaths are 
sometimes sparsely hairy on the margins, and have a row ot 
circular gland-like structures on the back of the keel; the ligule 
is represented by a fringe of colourless hairs. The dried-up 
leaves are rolled from the margins. The lax panicle is 7-8 
inches long, in one specimen the filiform branches are spreading, 
in another older one they ascend. The distant ovate spikelets 
are 8—10-flowered, usually 10, 2 lines long, and have filiform 
pedicels 7 inch or more in length. The gland-like structures 
found on the keels and again on the back of the flowering glumes 
occur here and there on the branches of the panicle and on the 
pedicels, especially the latter. The two lower barren glumes are 
smaller than the fertile, and like these have pilose edges. The 
fertile glumes are ? of a line long, tinged with purple, and 
scabrid on the upper two-thirds of the keel, with one or a few of 
the peculiar “glands” near the obtuse apex. The prominently 
bicarinate palee remain for a short time after the fall of the 
glumes with their backs to the axis; they are about ? line 
long. 

Near Regent, Dec. 10, Old Cemetery, Sierra Leone, no. 4114. 


RHYTACHNE ROTTBOELLIOIDES, Desv. 

E deseript. in Ham. Prod. Fl. Ind. Occ. p. 12, et Hackelii in 
Boll. Soc. Broter. iii. (1884), p. 186, t. 2. fig. 2. 

Angola and Congo, fide Hackel in DC. Monog. Phan. vi. 275. 

Sierra Leone, Afzelius in Herb. Mus. Brit.! Alluvial plains, 
Port Lokko, April, Scoté Elliot, no. 5737. 
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On two small Collections of Dried Plants from Tibet. By W. 
Bortine Hemstery, F.R.S., A.L.S.; with an Introductory 
Note by Lieut.-Gen. R. Srracusy, 0.8.1, F.R.S., F.LS. * 
(Contributed by permission of the Director of the Royal 
Gardens, Kew.) 

[Read 6th April, 1893.] 
(Puatzs LV. & VY.) 


Captatn BoweEnr’s expedition traversed Tibet from west to east, 
starting from Lé in Ladak, in latitude 34° N. and longitude 
79° E., and passing into China in latitude 30° N. and longitude 
100° E. His route lay on a line about 250 to 300 miles north 
of the main peaks of the Himalaya, and the point where he 
entered China, the lowest in this part of the journey, was 
upwards of 9000 feet above the level of the sea. The greater 
part of his road, however, was above 14,000 feet and the 
average was more, probably upwards of 15,000 feet above the sea. 
The expedition is the first conducted by Englishmen that has 
traversed Tibet throughout its length; and it is important as 
fully establishing the general character of the country, as being 
truly indicated by the Chinese maps, and as being an extremely 
elevated and rough plateau broken up by a multitude of moun- 
tain-ridges, among which are interspersed a vast number of lakes 
and pools of varying sizes, into which the surface-drainage collects, 
without forming streams of any magnitude. These features 
extend from the 80th to the 92nd meridians—to the west of the 
80th meridian the drainage collecting into rivers that flow off to 
the Indus, and to the east of the 92nd meridian the drainage 
passing away to the eastward into the Bay of Bengal or the 
China Sea. 

The climate of these parts of Tibet is very extreme. The air 
is very dry, and the sun’s power in the rarefied and usually 
cloudless sky very great. The vegetation is meagre in the last 
degree; and in the tract that I visited, which being much nearer 
to the Himalaya than the region through which Capt. Bower 
passed is no doubt better supplied with moisture, I estimated that 
not one twentieth part of the surface was covered with vegetation. 


* To this is appended a brief account of some plants, since received at 
Kew, collected by Mr. W. Woodville Rockhill on his journey in 1892 through 
Central Vibet, from Mongolia southward to the Tengri Nor and eastward 
into China. 
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The comparison of Mr. Thorold’s collection of plants with that 
made by Mr. E. Winterbottom and myself in 1847 will be of 
considerable interest ; and I append an abstract of the portion of 
our collection made in Tibet. The time during which we were 
there was little more than a month, and the area we traversed 
was comparatively limited; but I think the collections were 
fairly complete. We were, however, rather late in the year, 
and we may have lost some of the earlier flowering-plants. The 
total number of flowering-plants collected in Tibet consisted of 41 
natural orders—83 exogenous and 8 endogenous ; the exogenous 
genera being 96 with 173 species, and the endogenous genera 24 
with 45 species, of which 30 were grasses and sedges. A single 
fern was found and three or four mosses. The lichens were 
obtained exclusively, I think, from rocks. 

The country in which our collections were made is between 
the 80th and 82nd meridians, extending from Niti to Manasarowar 
Lake.—R. SrracueEy. 


A full account of Capt. Bower’s journey appeared in the 
‘Geographical Journal’ for May 1893, with a route-map on 
which the altitudes are indicated. With the exception of the 
western part of Tibet, where General Strachey and the late 
Dr. Thomas Thomson botanized upwards of forty years ago, and 
several recent travellers have collected more or less fully, so little 
is known of the vegetation of the vast elevated mountainous 
region stretching from the Karakoram range eastward far into 
China, that I do not hesitate to offer the Society a few parti- 
culars concerning two small collections of dried plants presented 
to Kew within the past year. . 


Sureron-Caprain THoroup’s COLLECTION. 


The first of which I intend saying something was made 
by Surgeon-Captain W. G. Thorold, who accompanied Captain 
Bower on his memorable journey across Tibet into China. In 
consequence of Mr. Thorold’s sudden recall to India, Iam unable 
to give such precise information on the localities where the plants 
were collected as I could wish and the Society might desire. In 
reply to my questions on this point, Mr. Thorold wrote: “The 
majority of the plants were collected in Tibet west and north of 
Lhassa; a very few being found north-east of Lhassa, but not 
one in Chinese Tibet—that is, between Batang and Tachienlu.” 
This collection is a most remarkable one, and unique of its kind ; 
for, assuming that the altitudes given are correct, I believe I am 


COLLECTIONS OF DRIED PLANTS FROM TIBET. 103 


right in stating that no flowering-plants had previously been 
collected at so high a level as some of these. It is true that 
General Strachey long ago expressed (Journ. R. Geogr. Soc. xxi. 
p- 77) his conviction that flowering-plants existed up to 19,000 
feet; and Hooker and Thomson (‘ Flora Indica, i. p. 220) state 
that, “though plants may be gathered up to 19,000 feet, vege- 
tation is excessively scanty, and only found by the margins of 
rills from melting snow.” And they continue :—“ The flora of 
these regions includes some plants of great interest, as Papaver 
nudicaule, Oxygraphis glacialis, Ranunculus hyperboreus, Tarax- 
acum officinale, Delphinium Brunonianum, and Berberis uli- 
cina.” Then follows a list of high-level plants, with indications 
of those observed above 17,000 feet; but as a matter of fact I 
find no plant actually recorded from a greater altitude than 
18,000 feet, either in the introduction or in the body of the 
work. At p. 227 of the same work the genera Alsine, Draba, 
Androsace, Oxytropis, Sedum, Saxifraga, and others are said to 
ascend to 18,000 feet. In the privately printed list of plants 
collected by Strachey and Winterbottom in Kumaon and Western 
Tibet, and partly reproduced here, pp. 125 and 126, only two, 
Trachypodium Roylei and Nepeta tibetica, are recorded from so 
great an altitude as 17,500 feet. Dr. T. Thomson (‘ Travels,’ 
p- 149) mentions that he found an Arenaria,a Stellaria, and two 
cruciferous plants at the summit of Lanak Pass, an elevation of 
18,100 feet. 

Mr. Thorold’s collection consists of about 115 species belonging 
to 69 genera and 28 natural orders. With few exceptions, the 
specimens, although often limited to a single small plant, are 
sufficient for identification or description. Captain Bower is 
reported as having stated that for a period of five months the 
party never encamped at a lower altitude than 15,000 feet ; and 
throughout the country traversed during those five months not 
a single tree was seen. But that statement, judging from 
Mr. Thorold’s collection, which was made at altitudes of 15,000 
to 19,000 feet, gives no idea of the nature of the vegetation. Not 
only were there no trees, there were no shrubs, and there were 
no plants above a foot high, and very few above 3 inches out 
of the ground. Indeed, as I shall show you presently, many 
of the specimens are not more than an inch high. I have 
already mentioned that this collection is a most remarkable one. 
It is remarkable as representing, so far as Mr. Thoroid’s mani- 
festly careful investigations went, the entire phanerogamic flora 
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of the region in question. In one of his letters he expressly 
points out that the collection includes a specimen of every 
flowering-plaut. he was able to find. The collection is remark- 
able, too, for its completeness in another sense. With the 
permission of the Director of Kew, I am able this evening to 
exhibit a sample of this wonderful flora; and you will perceive 
that each specimen is an entire plant, usually with a root very 
much longer than the top. The three species figured in the two 
Plates illustrating this paper will give an idea of the plants 
characteristic of this vegetation. 

I will now say a few words respecting the plants generally. 
A very large proportion of them, probably 85 per cent., are her- 
baceous perennials having relatively long thick tap-roots, a rosette 
of leaves lying on the ground, and an inflorescence nestling close © 
in the centre of the rosettes of leaves. Examples of this type of 
plant are offered by the species of Sawssurea, Crepis sorocephala, 
and Pleurospermum stellatum. I may mention in this connection 
that Saussurea tridactyla is the only flowering-plant recorded from 
the great altitude of 19,000 feet. It is a relatively tall plant, 
even at this altitude being nearly six inches high; but it is 
protected by avery thick woolly covering. Mr. G. A. Gammie, in 
his report of a botanical tour in Sikkim (see ‘ Kew Bulletin,’ 
no. 82, p. 313), states that this was the last plant found on the 
ascent to the Donkia Pass; and he adds that this and Awten- 
naria muscoides are supposed by the Tibetans to be the most 
esteemed of their gods as incense. 

There is also an annual or monocarpic element in this alpine 
flora, and, singularly enough, the Gentianacee contribute at least 
four annual species. I have mentioned that woody plants were 
almost unrepresented in the collection. Ephedra Gerardiana 
is the only truly woody plant observed. It has a strong sub- 
terranean development, but only appeared on the surface of 
the ground. The only other plant to which I wish to direct 
special attention is the Meconopsis horridula, from an elevation 
of 15,500 feet. It is a comparatively showy plant, having 
handsome blue flowers. It was first collected by Sir Joseph 
Hooker just within Tibet on the borders of Sikkim; and Mr. 
Franchet, to whom we are indebted for the working out of the 
exceedingly rich collections made by French missionaries in 
Eastern Mongolia and Western China, records it from Mongolia ; 
and Mr. Rockhil] found it in Central Tibet. It is difficult to 
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connect the very prickly capsule, as a protected fruit, with the 
conditions under which the plant is found at the present 
time. 

I had almost forgotten the diminutive Zris which Mr. Baker 
has described as a new species. This and Alliwm senescens, a 
plant widely spread in Tibet, Siberia, and Mongolia, are the only 
two petaloid monocotyledons. 

Let me now proceed to give a few figures in relation to the 
altitudes and general distribution of the plants constituting the 
vegetation of this elevated region, the colours of their flowers, and 
some other particulars. 

With regard to elevation, two species are recorded from 
below 15,000 feet; 14 from between 15,000 and 16,000 feet; 
35 from between 16,000 and 17,000 feet; 57 from between 
17,000 and 18,000 feet ; 5 between 18,000 and 19,000 feet; and 
one, Sausswrea tridactyla, to which I have already alluded, from 
19,000 feet. 

So far as natural orders are concerned, there is not much 
to be said. With the exception of the Gnetacew (Ephedra), 
they are all represented in Britain, and are mostly of world- 
wide distribution. The predominating orders are :—Composite, 
yielding 21 species; Leguminose, 14 species; Graminex, 13 
species; Cruciferz, 11 species; and Ranunculaces, 8 species. 

Coming to genera: about half a dozen are restricted to the 
Himalayan and Tibetan regions, and the rest are mostly of wide 
distribution. The genera most numerous in species are Astra- 
galus, Oxytropis, Saussurea, Ranunculus, and Gentiana. The 
genera Astragalus and Oxytropis are so numerous in species, very 
many of which are not represented by authenticated specimens at 
Kew, and so difficult, that I have not attempted to work out the 
species in this collection beyond comparing them with those in the 
Kew Herbarium. The beautiful alpine genus Sausswrea, of which 
there are so many species in the mountains of Northern India and 
Western China, is represented by no fewer than seven species, 
two of which I have described as new. But I wish to say with 
regard to the dozen or so of forms described as new species, they 
may, some of them at least, prove to be reduced or impoverished 
conditions of other species. Several that I at first took for new 
species I eventually referred to others, as the differences were 
limited to size and habit, evidently due to the local conditions. 

The distribution of the species is more interesting; yet, as 
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comparatively little is known of the flora of Central Asia, little 
reliance should be placed on the figures I have to offer. So 
far as our present knowledge goes, 27 of the species, excluding 
the undetermined ones, which may or may not be new, are 
peculiar to Tibet; 18 are common to Tibet and the Himalayas ; 
22 extend eastward to Mongolia or China; 20 have a westward 
extension to Yarkand, Afghanistan, or the Caucasus, and a few of 
them even to Europe; whilst 14 are found all round the Northern 
Hemisphere, and two or three extend into the Southern. 

With regard to the colours of the flowers of the plants inhabit- 
ing this elevated region, Mr. Thorold describes the colours of the 
flowers of all the plants collected, but not always in such a way as 
to lead to an easy classification. Leaving the grasses and sedges 
and a few other plants having quite inconspicuous green or 
yellowish flowers out of the question, I find that flowers with 
some infusion of red predominate. They are variously qualified 
as pinkish, purplish, and so on; but altogether they constitute 
at least 25 per cent. of the collection. Nevertheless, a deep 
intense red would appear to be very rare. Sedum tibeticum is 
perhaps the only plant having fully red flowers. Apart from 
grasses and sedges, in which there is more or less yellow, 25 
species are described as having yellow flowers. Thirteen have blue 
flowers, and some of them of the deepest hue, and one is described 
as violet. Finally, there are fifteen indicated as white. Itis pro- 
bable, however, that colour has now very little importance in this 
alpine flora, which is apparently the remains of a former richer 
vegetation. Insect life, according to Captain Bower, is scarce, 
though butterflies were seen up to an altitude of 17,600 feet. 

I have not had time to study and consider such biological 
evidence as dried plants offer; but it is clear that some of the 
perennials produce seed in abundance ; and such monocarpic or 
annual plants as the Gentians maintain their place in the flora by 
sexual reproduction only. But apart from the evidently mono- 
earpic plants, of which there may be about a dozen in the collec- 
tion, there is no doubt that almost all of them are produced from 
seed. Indeed, with the exception of a very few found near streams 
or in marshy situations, none of the plants increase or spread by 
vegetative propagation. I should judge that the ground is no- 
where matted with vegetation, so that there is practically no 
struggle, as between plant and plant, for existence ; and survival is 
largely due to seminal productiveness. No doubt such plants 
as Saussurea glanduligera, Allium senescens, and many other of 
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the perennial plants attain a great age, witness their exira- 
ordinary root-development. 


Captain H. P. Prcor’s Connection. 

Respecting the second collection I have little to say ; but it is 
interesting as showing that the composition of the vegetation is 
very much the same in such widely distant localities as Lhassa 
and the Kuen-lun plains, in the extreme north-east of Kashmir 
or Little Tibet. Captain H. P. Picot, of the Indian Staff Corps, 
visited this country in 1892 and brought away a few fragments 
of plants screwed up in a newspaper. ‘These were soaked, pressed, 
and mounted. There are 25 species, a list of which is appended 
to this paper. One third of the species are the same as those 
collected by Dr. Thorold. They were collected at altitudes 
between 11,500 and 17,000 feet. Excluding some fragments, 
concerning which no definite opinion could be formed, they are 
all known plants, though three or four of them had only pre- 
viously been collected by Dr. Thomson upwards of forty years 
ago. 

In conclusion my thanks are due to my colleagues at Kew for 
their assistance, more especially to Mr. J. G. Baker, Dr. O. Stapf, 
and Mr. J. F. Jeffrey. I would also call attention to Mr. C. H. 
Fitch’s careful drawings of the plants figured. 


Enumeration of the Plants collected by Mr. Thorold. 


1. Clematis alpina, M/i//.—Flowers yellow. Sheltered nooks 


in hills, at 16,200 ft. 
Widely spread in Central Asia from the Ural to North China, 


near Peking. 

2. Adonis cerulea, Marim.—F lowers bluish. Wide valleys at 
17,200 ft. 

North-eastern Tibet and Western Kansuh. 

3. Ranunculus Cymbalarie, Puish.—F lowers yellow. Edge of 


streams at 17,800 ft. 
Central and North Asia, eastward to North China, and North 


and South America. 

4, Ranunculus involucratus, Maxim. Fl. Tang. i. p. 15, t. 22. 
ff. 7-13.—Flowers yellow. Sandy earth and gravel in valleys 
at 17,500 ft. 
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I at first took this to be an undescribed species, not being 
aware of the existence of Maximowicz’s description and figure 
under the above name. Then, when I came to describe it, I 
arrived at the conclusion that it was a reduced state of R. lobatus, 
Jacquem. ; and I am still of that opinion, but in the absence of 
ripe fruit I will not presume to decide the point. Maximowicz 
compares his new species with the very different Oxygraphis 
Shaftoana, Aitch. et Hemsl.*, and makes no mention of Ranun- 
culus lobatus. 

North-eastern Tibet. 


5. Ranunculus pulchellus, C. A. Meyer.—Flowers yellow. 
Near water at 17,300 ft. 
Afghanistan, alpine Himalaya, Siberia, and Mongolia. 


6. Ranunculus hyperboreus, Hoftb., var. natans, Regel.— 
Flowers yellow. Streams at 16,200 ft. 
Northern alpine and arctic regions. 


7. Delphinium grandiflornm, Zinn.—Flowers blue. Side of 
slope at 14,800 ft. 

Widely spread in the mountains of Northern India, Tibet, 
Southern Siberia, and Western China. 


8. Delphinium ceruleum, Jacqguem.—Flowers purple. Top of 
pass at 17,800 ft. 
Alpine region of the Himalayas from Kumaon to Sikkim. 


9. Meconopsis horridula, Hook. f. et Thoms.—Flowers blue. 
Water-logged soil in valley close to marsh at 15,500 ft. 

Sikkim Himalaya at 14,000 to 17,000 ft., and in Eastern 
Mongolia. 


10. Hypecoum leptocarpum, Hook. f. et Thoms.—Flowers 
light violet. Sheltered nullahs at 15,500 ft. 
Western Tibet and Sikkim Himalaya. 


11. Corydalis Boweri, Hemsl. 


Species pusilla O. mucronifere, Maxim. valde affinis sed differt 
floribus majoribus caleari quam lamina longiore. 


Herba perennis, cespitosa, vix sesquipollicaris, radice fusiformi 


* Journ. Linn. Soe., Bot. xix. plete o. 


you 
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elongata. Folia longiuscule petiolata, cum petiolo pollicaria, 
erassiuscula, ita ut bractea papillosa, semel trisecta et pinnati- 
secta, lobis oblongo-spathulatis apice seta longiuscula instructis. 
Racemi congesti, pauciflori, bracteis flabellato-multifidis cilio- 
latis flores fere equantibus, lobis apice longe 1-setosis. Flores 
flavi, breviter pedicellati, circiter 5 lineas longi; sepala minuta, 
auriculiformia, paucilobulata; petalum inferius anguste coch- 
leariforme, petala lateralia spathulata, cum superiore alte con- 
nata; calear latum, obtusum, quam lamina longius; adelphie 
staminum infra medium subite dilatate, ovarium amplectentes ; 
ovarium glabrum, oblongum, 4-ovulatum, stylo stamina equanti, 
stigmate trilobatv. Capsula ellipsoidea, seminibus rotundato- 
reniformibus nigris nitidis. 

Flowers yellow. Water-logged soil in valley at 15,500 ft. 

In spite of the differences indicated, further specimens may 
prove this to be a form of C. mucronifera, Maxim. 


12. Corydalis Hendersonii, Hemsl. 

Ad C. tibeticam, Hook. f. et Thoms. accedit, differt habitu foliis 
trisectis, bracteis amplis flabellatis, caleari deorsum attenuato. 

Herba perennis, robusta, 2-3 poll. alta, glabra, radice crassa 
fusiformi, caule simplici vel pauciramoso densissime foliifero basi 
sepe foliis vetustis vestito. Folia crassiuscula, bipinnatisecta, vel 
seme] trisecta simul bipinnatisecta, 1-1} poll. longa, segmentis 
brevissimis obtusis vel minute mucroniferis ; petiolus tenuis, 
diJatatus, laminam equans vel superans. acemi valde abbre- 
viati, pauciflori, bracteis amplis flabellato-multifidis ciliolatis 
flores fere equantibus. lores flavi, breviter pedicellati, circiter 
9 lineas longi; sepala minutissima, paucidenticulata, diu persis- 
tentia; petalum inferius cochleariforme, petalam superius 
nayviculare, petala lateralia spatulata, cum superiore breviter 
connata, dorso longitudinaliter alata; calear fere rectum, lami- 
nam equans; adelphie staminum deorsum vix dilatate, basi 
ecaudate, ovarium glabrum, oblongum, circiter 10-ovulatum, 
stylo elongato stamina equanti. Capsula ignota. 

Flowers yellow. Sandy gravelly svil in valleys at 17,600 ft. 

This species was also collected in Yarkand by Dr. G. 
Henderson, after whom I have named it, in 1870. In the list of 
plants published in his book ‘Lahore to Yarkand,’ it is named 
C. tibetica, Hook. f. et Thoms., though the specimen in the Kew 
Herbarium is queried. It was only met with just beyond the 
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Karakoram watershed on the desert plains wherever there was a 
little shelter and moisture, on Lingzi Thang and at Lak Zung, 
at 17,000 ft. 


13. Parrya lanuginosa, Hook. f. et Thoms.—F lowers purple. 
In water-logged stony soil at 17,600 ft. 
Western Tibet, in Gugi, at an altitude of 17,500 ft. 


14. Erysimum funiculosum, Hook. f. et Thoms.—Near water 
in valley at 17,600 ft. 
Sikkim Himalaya at 14,000 to 16,000 ft. 


15. Sisymbrium humile, C. A. Meyer.— Flowers white. 
Sandy, gravelly soil near water at 17,500 ft. 
Western Tibet, Siberia, and Arctic regions of North America. 


16. Braya rosea, Bunge.—Flowers purplish white. Muddy, 
stony soil close to streams at 17,800 ft. 
Alpine Himalaya, Altai, and Arctic Siberia. 


17. Braya uniflora, Hook. f. et Thoms.; Hook. Ic. Plant. 
t. 2251.—Flowers white. Sandy, gravelly soil at 17,600 ft. 
Western Tibet, in Nubra, at 15,000 to 17,000 ft. 


18. Draba incompta, Stev.—F lowers white. Gravelly soil in 
valleys at 16,500 ft. 
Caucasus, Persia, and Western Tibet. 


19. Draba alpina, Zinn.—Flowers yellow. Valley, at 17,600 ft. 
Arctic and alpine regions all round the northern hemisphere. 


20. Cochlearia scapiflora, Hook. f. et Thoms.—At 17,800 ft. 
Sikkim and Western Tibet to Yarkand, at 15,000 to 18,000 ft. 


21. Christolea crassifolia, Camb.—Flowers white. Sandy, 
gravelly soil in valleys at 16,800 ft. 
Yarkand and Western Tibet at 12,000 to 15,000 ft. 


22. Capsella Thomsoni, Hook. f—Flowers white. Sandy, 
gravelly soil near water at 17,500 ft. 
Western Tibet at 16,000 to 18,000 ft. 


23. Lepidium capitatum, Hook. f. et Thoms.—Flowers purple 
with yellow centre. Stony ground close to water at 16,200 ft. 

Himalayas from Kumaon to Sikkim, at 10,000 to 14,000 ft. 
Also collected in Ladak. 
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24. Stellaria, sp.—/S. arenarie, Maxim., affinis—Flowers 
green. Sandy, gravelly soil near water at 17,500 ft. 


25. Arenaria, sp.—A. musciformi, Wall., aflinis.—Flowers 
white. Sandy, gravelly soil in valleys at 17,500 ft. 


26. Myricaria germanica, Desf, var. prostrata, Benth. et 
Hook. f—At 17,300 ft. 

This very reduced form or species is restricted to the most 
elevated alpine regions of vegetation of Tibet and the Himalayas, 
but the species, as limited in the ‘ Flora of British India,’ ranges 
from Western Europe to Western China. 

27. Thermopsis inflata, Camb.—F lowers yellow. Top of pass 


in sand at 18,500 ft. 
Tibet and Kunawar at elevations of 15,000 to 17,000 ft., and 


north-west to Kashgar. 

28. Astragalus Hendersonii, Baker—F lowers purple. Sandy, 
gravelly svil in valleys at 16,800 ft. 

Tibet, in the upper part of the Karakash valley. 

29. Astragalus tribulifolius, Benth—Flowers purple. Sandy 
valley at 15,800 ft. 

Western Tibet at 14,500 ft. 

30. Astragalus, sp—F lowers blue. Top of pass at 18,000 ft. 


31. Astragalus, sp.—dA. Masenderani, Bunge, affinis.—F lowers 
purplish white. Valleys in muddy stony soil at 17,600-17,800 ft. 


32. Astragalus, sp.—Flowers purple. Sandy, gravelly soil in 
valleys at 17,500 ft. 

33. Astragalus, sp.—Flowers purplish blue. Sandy, gravelly 
soil in valleys at 17,500 ft. 

34. Oxytropis microphylla, DC.—Flowers purplish pink. 
Valleys at 17,800 ft. 

Alpine regions of the Himalaya at elevations of 11,000 to 
16000 ft. 

35. Oxytropis densa, Benth.?—Flowers purplish red. Sandy, 
gravelly soil in valleys at 17,500 ft. 

Western Tibet at 16,000 to 17,000 ft. 

36. Oxytropis physocarpa, Ledeb.— Flowers purple. Sandy, 
gravelly sods in valleys at 17,500 ft. 

Siberia. 
LINN. JOURN.— BOTANY, VOL, XXX. 
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37. Oxytropis, sp.—O. Stracheyane, Benth., affinis—F lowers 
pinkish blue. Side of slope at 16,200 ft. 


38. Oxytropis tatarica, Jacguem.— Flowers whitish pink. 
Sandy soil in wide valley at. 17,500 ft. 
Western Tibet at 13,000 to 17,000 ft., and in Yarkand. 


39. Oxytropis, sp.—O. tatarice, Jacquem., affinis.—Flowers 
purple. Sandy, gravelly soil near water in valleys at 17,500- 
17,800 ft. 


40. Chamerhodos sabulosa, Bunge.—Flowers white. Sandy 
soil in valleys at 17,000 ft. 
Western Tibet and Altai Mountains to North China. 


41. Potentilla fruticosa, Linn., var. pumila, Hook. f. 

An exceedingly dwarf form found at very great elevations in 
the Himalayas. The species inhabits cold temperate and arctic 
regions all round the northern hemisphere. 


42. Potentilla sericea, Linn., var. polychista, Lehm.—F lowers 
yellow. Sandy earth and gravel in valleys at 17,500 ft. 

This variety, which Boissier regarded as a distinct species, in- 
habits alpine regions of Persia and North India; and the species 
ranges all round the northern hemisphere. 


43. Sedum tibeticum, Hook. f. et Thoms., var. Stracheyi, 
Hook. f.—Flowers red. Sandy gravelly soil close to water at 
17,500 ft. 

‘Western Himalaya and Afghanistan up to 16,000 ft. Also in 
Yarkand. 


* 


44. Sedum quadrifidum, Pall.—Flowers pink. Earthy soil 
close to streams in valleys at 17,000 ft. 
Arctic and alpine regions of Asia. 


45, Parnassia trinervis, Drude—Flowers white. Marsh at 
15,000 ft. 

This is treated as a variety of P. ovata, Ledeb., in the ‘ Flore 
of British India,’ a species widely spread in temperate and 


alpine regions of the Himalayas, and extending to the Altai 
mountains. 


46. Saxifraga parva, Hemsl. 
S. saginoidet simillima, a qua differt caulibus paucifoliatis, 
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fohis longe petiolatis, floribus dimidio majoribus, petalis lati- 
oribus enerviis. 

Herba perennis, dense cespitosa, 1-2-pollicaris, pilis paucis 
ferrugineis longissimis vestita, caulibus vel scapis paucifoliatis 
unifloris. Folia alterna, petiolata (radicalia longe petiolata), 
carnosa, lineari-spathulata, maxima vix pollicaria, integerrima, 
obtusa, evenia, lamina glabra, petiolo vaginanti. Flores flavi, 
folia vix superantes, 4-5 lineas diametro; calycis lobi sub- 
carnosi, oblongi, obtusi, ciliolati, quam petala paullo breviores ; 
petala spathulata, obtusissima, fere 2 lineas longa; stamina quam 
petala paullo longiora, filamentis filiformibus ; styli brevissimi. 
Capsula ignota. 

Flowers yellow. Sides of rivulets at 17,000 ft. 


47. Saxifraga, sp.—S. palpebrate, Hook. f. et Thoms., affinis. 
—F lowers yellow. Marsh at 15,000 ft. 


48. Pleurospermum stellatum, Benth., var. Lindleyana, Clarke. 
—Flowers white. Sandy soil in broad valley at 16,400 ft. 
Western Himalaya, Karakoram, and Tianschan mountains. 


49, Morina Coulteriana, Hoyle.— Valleys at 15,500 ft. 
Western Himalaya. 


50. Aster tibeticus, Hook. f—Flower purple with yellow 
centre. Edges of warm water springs having sulphurous gas 
bubbling up. Calcareous soil at 17,800 ft. 

Western Himalaya and Tibet at 15,000 to 16,000 ft. 


51. Aster Bowerii, Hemsil. 

A. flaccido forma minima similis sed caule 2-3-cephalo foliis 
fere linearibus. : 

Herba perennis, hispidulo-hirsuta, pollicaris vel sesqui- 
pollicaris, radice fusiformi. Folia confertissima, sessilia, ima 
basi dilatata, crassiuscula, linearia vel angustissime spathulata, 
maxima vix semipollicaris, apice obtusa vel rotundata, untrinque 
saltem supra medium pilis albis patentibus obsessa. Oapitula 
radiata, subsessilia, circiter 1 poll, diametro; involucri bractex 
numerose, biseriate, hirsute, lineares, interiores longiores, 
‘acutiores ; receptaculum alveolatum. ores radii lilacini, sicci- 
tati involuti; flores disci flavi; pappi set albw, scabride. 


Achenia matura non visa, parva, pubescentia. 
I 2 
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Sandy gravelly soil on hill-sides at 18,000 ft. Flowers light 
purplish mauve with yellow centre. 


52. Aster molliusculus, Wall.—Flowers purple. Sandy soil, 
sheltered nooks at 16,000 ft. 

Western Himalaya and Tibet, north of Kumaon from 5000 to 
15,000 ft. 


53. Anaphalis xylorrhiza, Sch.-Bip—Flowers white. Rocky 
outcrops at 15,500 ft. 
Kumaon to Sikkim, at 8000 to 17,000 ft. 


54. Anaphalis, sp.—Flowers green. Sandy gravelly soil near 
water at 17,500 ft. 


55. Tanacetum tibeticum, Hook. f. et Thoms.—Flowers 
yellow. Close to water, among stones at 17,090 ft. 
Western Tibet, Parang and Lanak passes at 15,090 to 17,000 ft. 


56. Artemisia desertorum, Spreng.—Flowers greenish yellow. 
Broad valleys at 16,000 ft, 
Turkestan, North-western India, and Siberia. 


57. Artemisia, sp.—A. minori, Jacquem., affinis.—At 17,100 ft. 


58. Senecio arnicoides, Wail., var. frigida, Hook. fil.—F lowers 
yellow. Earthy, water-logged soil in wide valleys at 17,000 ft. 

This variety had been previously collected in Kunawar and 
Western Tibet, in Nubra, Ladak, &c., at elevations of from 15,000 
to 17,000 ft. The typical form extends eastward to Nepal. 


59. Cremanthodium, sp.—C. humili, Maxim., affine.—Flowers 
yellow. In water-logged stony soil at 17,600 ft. 


60. Saussurea subulata, C. B. Clarke. Flowers purple. Close 
to water at 17,000 ft. 
Western Tibet and Yarkand at 15,000 to 18,000 ft. 


61. Saussurea pygmea, Spreng—Flowers purple. Top of 
pass at 17,800 ft. 
Tibet and Siberia from Altai eastward to Daburia. 


62. Saussurea glanduligera, Sch.-Bip.—Flowers purple. 
Sandy, stony soil in valley at 17,800 ft. 
‘Western Tibet at 14,000 to 16,000 ft. 
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63. Saussurea tridactyla, Sch.-Bip.—Flowers white. Hill- 
side at 19,000 ft. 
Sikkim Himalaya on the Tibetan frontier at 16,000 to 18,000 ft. 


64. Saussurea sorocephala, Hook. f. et Thoms.—Flowers light 
purple. Stony soil close to water at 17,000 ft. 
Kunawar and Ladak to the Altai Mountains. 


65. Saussurea Aster, Hemsl. (Plate V.) 

Species ex aflinitate S. sorocephale foliis lineari-spathulatis 
glomerulum sessilem capitulorum superantibus stellatim radi- 
antibus. 

Herba monocarpica? longe sericeo-pilosa, circiter bipollicaris, 
radice fusiformi, caule simplici. Folia confertissima, sessilia, 
membranacea, pilosula vel demum nudiuscula et subscariosa, 
lireari-spathulata vel linearia, maxima vix -pollicaria, obtusa, 
primum pilis rectis longissimis albis sericeis dense obsessa. 
Capitula circiter 40-flora, arctissime conferta, glomerulum circiter 
sesquipollicem diametro formantia; involucri bractew pauci- 
seriate, quam flores breviores, membranaceo-scariose, ovate, 
oblonge, vel interiores lineares, acute extus plus minusve pilose ; 
receptaculi sete breves. lores purpurei; pappi sete circiter 
10-12, biseriate sed exteriores minores, citissimo deciduz 
corollam e#quantes, longe plumose, nigrescentes. <Achenia 
matura non visa, brevia, glabra. 

Sandy gravelly soil at 17,500 ft. 


66. Saussurea Thoroldi, Hemsl. (Plate IV. figs. 5-9.) 

S. sorocephale var. ? glabrate, Hook. f., similis, sed foliis crassis 
setoso-aculeatis involucri bracteis glabris. 

Herba monocarpica ? subacaulis, glabra, radice fusiformi, caule 
simplici cum glomerulo capitulorum vix pollicari. Folia pauca, 
patentia, carnosa vel crasse coriacea, angusta, pinnatifida, lobis 
paucis deltoideis rectis vel leviter deflexis apice aculeatis instructa, 
obtusa. Capitula circiter 12-flora, arcte conferta, glomerulum 
circiter sesquipollicem diametro formantia; involucri bractez 
circiter 3-seriate, quam flores fere dimidio breviores, omnino 
glabra, scarioso-coriaces, ovate vel oblongex, apice obtuse vel 
rotundate, induratez, atro-brunnee ; receptaculi sete brevissime. 
Flores purpurei; pappi setw 2-seriate, exteriores breviores, 
simplices, interiores circiter 15, longe plumose, quam. corolla, 
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paullo breviores. Achenia matura non visa, ut videtur rugu- 


losa. 
Sandy soil close to water, at 16,400 ft. 


67. Crepis sorocephala, Hemsl. (Plate IV. figs. 1-4.) 

Species insignis habitu Orepidis glomerate, sed differt foliis 
carnosis, floribus albis, acheniis oblongo-obovoideis. 

Herba subacaulis, monocarpica? radice incrassata fusiformi 
elongata. Vagine infra folia circiter 5-7, albe, membranacee, 
ovate, basi late. Folia pauca, sessilia, carnosa, oblongo-spathu- 
lata, maxima semipollicaria, obtusissima, rugosa, supra, infra 
medium, et subtus parce villosula. Capitula numerosa, arcte 
conferta, brevissime pedunculata, sepissime 5-flora, bracteis paucis 
linearibus vel setaceis interspersa; involucri bracte sepissime 5, 
infra medium connate, uniseriate, oblonge vel ovato-oblonge, 
circiter 4 lineas long, apice obtusissime vel rotundate, erecte, 
extus supra medium precipue pilis longis albis instruct; recep- 
taculum planum. lores albi (Thorold), circiter semipollicares ; 
pappi setz numerosissime, obscure scabride, rubescentes, quam 
corolla tertio parte breviores. Achenia alba, glabra, oblongo- 
obovoidea, circiter semilineam longa, multistriata. 

Sandy gravelly soil at 17,500 feet. 

This and Crepis glomerata, Benth. et Hook. fil., might be 
separated generically on account of the uniseriate involucre of 
united bracts combined with the singular habit. 


68. Crepis, sp. an var. depauperata ©. glauce, Benth. P— 
Flowers yellow. Stony wide valleys at 17,200 ft. 


69. Taraxacum officinale, Wigg., var. >—Flowers yellow. Hill- 
sides at 16,000 ft. 

Similar forms, having almost beakless achenes, occur in- the 
Himalayas ; but I certainly think it would be more convenient 
to separate them specifically, though I would not risk increasing 
synonymy without a critical examination of all the forms referred 
to this species. 


70, Taraxacum officinale, Wigg., var.—Flowers yellow. Stony 
wide valleys at 17,200 ft. 

The Dandelion is recorded in the ‘ Flora of British India’ at 
localities from 1000 to 18,000 ft., and it is now generally dis- 


tributed in both northern and southern temperate and cold 
regions. 
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71. Primula tibetica, Watt.—Flowers purple. Close to water 
at 16,200 ft. 

Western Tibet north of Kumaon at 15,500 ft., and Eastern 
Tibet on the Sikkim frontier at 16,000 to 17,000 ft. 


72. Androsace Chamejasme, Host, var. coronata, Hook. fil.— 
Flowers white with yellow centre. Sandy gravelly soil in sheltered 
spots near water at 17,500 ft. 

This variety had previously been collected in Western Tibet 
at altitudes of 16,000 to 17,000 ft. The species ranges all round 
the northern hemisphere in cold regions. 


73. Glaux maritima, Zinn.—At 16,200 ft. 
North temperate and arctic regions in both hemispheres. 


74. Gentiana falcata, Twrcz.— Flowers blue. Marsh at 15,000 ft. 
Siberia, in the Altai and Baical mountains. 


75. Gentiana squarrosa, Ledeb.—F lowers blue. Banks of dry 
rivulet on hill-side at 17,200 ft. 
Alpine Himalaya, Dahuria, and Siberia to North China. 


76. Gentiana decumbens, Zinn.—Flowers greenish white. 
Sandy soil near water at 15,400 ft. 

Baltistan eastward to Lahul and through Siberia to Daburia 
and Mongolia. 


77. Gentiana humilis, Stev—F lowers whitish blue. Close to 


water at 16,200 ft. 
Caucasus to North India, Eastern Siberia, and Dahuria. 


78. Pleurogyne diffusa, Jaxim.—Flowers blue. Hill-side 


close to water at 16,800 ft. 
North Tibet, on the northern declivity of the Burchan Budda 
chain, in thickets of Myricaria at 10,200 ft. 


79. Swertia, sp—*S. Davidii, Franch., affinis.—Flowers blue. 
Valleys at 15,000 ft. 


80. Tretocarya pratensis, MJaxim.—F lowers blue. Earthy 
stony soil close to streams at 18,000 ft. 
Western Kansuh at 10,000 ft. 
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81. Microula Benthami, C. B. Clarke; Hook. Ic. Plant. 
t. 2257.—Flowers white. Top of pass at 18,000 ft. 
Western Tibet at 15,000 to 17,000 ft. 


82. Pedicularis alaschanica, M/avxim., var. tibetica, Maxim.— 
Flowers yellow. Broad valley at 16,000 ft. 
Eastern Himalaya, Mongolia, and Western Kansuh. 


83. Pedicularis cheilanthifolia, Schrenk.—Flowers purplish 
white. Earthy water-logged soil in wide valleys at 17,000 ft. 
Himalayas, North Tibet, Soongaria, and Western Kansuh. 


84. Nepeta longibracteata, Benth—Flowers blue. Stony 
soil in old water-course at 17,400 ft. 
Western Himalaya and Tibet at 14,000 to 17,000 ft. 


85. Dracocephalum heterophyllum, Benth.?— Flowers white. 
Hill-sides at 17,700 ft. 

This species inhabits Western Tibet and Turkestan at 13,000 
to 16,000 ft., and has also been found in Eastern Mongolia. 


86. Polygonum sibiricum, Zaxvm.—Flowers green.  Salt- 
impregnated soil near salt lake at 16,300 ft. 

Western Himalaya and Tibet to Western China, and north- 
ward into Arctic Siberia. 


87. Stellera Chamejasme, Linn.—Flowers green. Sandy 
valleys at 15,000 ft. 

Caucasus to the mountains of North India and Central Asia 
to Mongolia. 


. 


88. Urtica hyperborea, Jacquem.—Flowers greenish white. 
Rocky hill, amongst stones at 16,200 ft. 
Eastern and Western Tibet at 12,000 to 17,500 ft. 


89. Ephedra Gerardiana, Wall—Flowers yellow.  Salt- 
impregnated soil close to salt lake, at 16,500 ft. 

This is united with #. vulgaris, Rich., in the ‘ Flora of British 
India,’ which thus limited extends from Europe to the moun- 
tains of North India and Central Asia. 


90. Iris (§ Apogon) Thoroldi, Baker. 
Ad I. humilem, Bieb., magis accedit: differt caulibus dense 
cespitosis, foliorum vetustorum reliquis copiosis valide fibrosis, 
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foliis firmioribus multo brevioribus, floribus minoribus sulphu- 
reis, perianthii segmentis exterioribus limbo parvo obovato ungue 
duplo breviore. 

Fibri radicales multi, graciles, cylindrici. Folia viridia, 
anguste linearia, 2-3 poll. longa, 1 lin. lata, marginibus nervis- 
que incrassatis. Caulis brevissimus, uniflorus. Spathe valve 
lineares, deorsum membranacex, sursum herbacew.  Perianthii 
tubus 14 lin. longus; limbus vix pollicaris, pallide luteus; 
segmenta exteriora 3 lin. lata, limbo reflexo ungue ascendente 
2-3plo brevicre; segmenta interiora oblanceolata, erecta, quam 
exteriora vix breviora. Styli 6-7 lin. longi, appendicibus 
parvis. 

Top of the pass, at 17,800 ft. 

A well-marked new species, belonging to the group of beard- 
less Irises with a produced perianth-tube. Its other nearest 
neighbours are J. Rossii, Baker, of Corea and Northern China, 
and I. Ludwigii, Maxim., a plant of the Altai Mountains. 


91. Allium senescens, Linn., var—Flowers pink.’ Rocky 
hill among stones at 16,200 ft. 

Southern European Russia through Siberia to Dahuria and 
Eastern Mongolia. 


92. Juncus membranaceus, Loyvle—Flowers white. Close to 


water, at 16,200 ft. 
Himalayas from Kashmir to Sikhim at 6000 to 13,000 ft. 


93. Triglochin palustre, Zinn.—Close to water at 16,200 ft. 
Western Europe and North Africa to India and China, and 


in North America. ; 


94. Carex stenophylla, Wahlenb.—Close to water, at 16,200 ft. 
South-eastern Europe to Dahuria and North China. 


95. Carex Moorcroftii, Fulconer.—Sandy gravelly soil at 


17,600 ft. 
Tibet at 14,900 to 17,000 ft. 


96. Trisetum subspicatum, Beawv.—At 16,500 ft. 
Very widely spread in temperate and polar regions both in the 
northern and southern hemispheres. 


97. Poa nemoralis, Zinn.—Sheltered valley at 17,000 ft. 
All round the northern hemisphere. 
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98. Poa alpina, Linn.—Close to water at 16,200 ft. 
All round the northern hemisphere. 


99. Poa alpina, Linn., forma nana.—In sandy gravelly soil, at 
18,000 ft. (no. 26), at 16,400 ft. (no. 103). 


100. Elymus sibiricus, Zinn.—Close to water at 16,200 ft. 


North India, Central and Northern Asia, eastward to the Sitka 
Islands. 


101. Elymus dasystachys, 7rin.—Sandy plain at 16,000 ft., and 
valleys at 17,000 ft. 

Siberia, chiefly in the Altai and Baical mountains, and east- 
ward to Mongolia and North China. 


102. Pennisetum flaccidum, Griseb. 


Afghanistan, North-west India, and Tibet to Mongolia and 
North China. 


103. Stipa purpurea, Griseb. Gesamm. Abhandl., Gram. 
Hochasiens, p. 800.—Syn. Lasiagrostis tremula, Ruprecht, Sert. 
Thianschan. p. 85.—16,500 ft. 

Distributed from the Thianshan Mts. and South-east Kash- 
mir to Hast Tibet: Lake Rupshu, at 15,000 feet, Lance!; 
“ Tibet. oce.,’’ probably near the Lanak Pass, between 15,000 and 
17,000 feet, 7. Thomson!; province of Gnari Khorsum, at Poti, 
17,000 feet, Schlagintweit, Cat. 7016!; Bhomtso Mt., up to 
nearly 18,000 feet, J. .D. Hooker!; Thianshan, 8.E. of Chatyr- 
Kul, between 11,000 and 12,000 feet, Osten-Sacken ! 


104. Stipa (§ Lasiagrostis) Hookeri, Stapf. 


Affinis S. splendenti, Trin. (Lasiagrostis splendens, Kunth), 
sed robustior, spiculis majoribus, glumis fertilibus longe bifidis, 
antheris nudis. 

Gramen perenne. Rhizoma ut turiones cataphyllis ovatis 
obtusis firmis prominenter striatis imbricatim vestitum. COulmus 
floriferus ac innovationes basi vaginis vetustis firmis vestitus, gla- 
berrimus, levis, strictus, cum panicula 1-13 ped. altus. Folia 
innovationum vagina levissima, primo arcte involuta, demum 
plus minusve aperta, ligula brevissima graciliter denseque fim- 
briata, lamina convoluta longe setaceo-attenuata, glauca, stricta, 
4-10 poll. longa, dorso ecarinata, tenuiter striata, asperula vel 
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levi, facie profunde et multi-sulcata in costulis asperula ; caw- 
lina longe vaginata, sammum fere ad panicule basin, vagina levi 
striata, in infimis laxa, lamina abbreviata, summi panicula breviore, 
ceterum ut in innovationibus. Panicula angusta subcontracta, 
4-6 poll. longa, ramulis pedicellisque brevissimis vel ad 1 lin. 
longisasperulis. Glume vacue subequilonge, lanceolate, acute, 
tenues, 3-33 lin. longe, glabre ; fertilis lanceolata, vix 3 lin. 
longa, apice ad 3 bifida, lobis setaceo-acuminatis, inter eos aristata, 
7-nervis, tota longe et patule pilosa, arista vix torta, geniculata, 
asperula, 4-5 lin. longa. Palea lanceolata, gluma fertili paulo 
brevior, ut ea longe et patule pilosa. Anthere apice nude. 
Lodicule 3, oblique ovato-lanceolate, libere. Styli subnulli. 
Stigmata ovario equilonga. 

Sheltered nullahs near water, 14,800 feet (no. 124). 

The same plant was collected by Sir Joseph Hooker in Eastern 
Tibet, at 16,000 feet. 


105. Calamagrostis holciformis, Jawb. et Spach. 
Tibet and Sikkim at great elevations. 


106. Diplachne Thoroldi, Stapf. 

Affinis Diplachne serotine, Link, foliis caulinis paucioribus, 
minus distincte distiche patentibus, in vaginis superne vel in ore 
quidem longiuscule pilosis, glumis florentibus exaristatis pilosis. 

Rhizoma repens ut turiones dense cataphyllis stramineis ovatis 
brevibus prominenter striatis vel eorum residuis vestitum. 
Culmus erectus cum panicula 12-16 poll. altus, levis, ad 3 vagi- 
natus. Folia circa 5-6 cum quoque culmo, 3 basalia vaginis laxe 
et fere ad eandem altitudinem (1-2 poll.) vaginantibus, sequens 
magis remotum, summum vagina longissima ad 2-4 poll. vel 
tota longitudine exserta, vaginis inferioribus patule pilosis, 
demum glabratis, superioribus in ore et in marginibus superne 
tantum pilosis; ligula 3 lin. longa, truncata, lacerato-ciliata ; 
lamina glauca, in foliis infimis et in summo brevi 1-13 
poll. longa, rarius longiore, in intermediis 13-43 poll. longa, 
e basi 1-14 lin. lata longissime attenuata, apice fere setacea, in 
infimis plana, in ceteris involuta, utrinque tenuiter multistriata, 
glabra vel in infimis sparse pilosa. Panicula angusta, 2-4 poll. 
longa, ramis ad 1-14 lin. vel infimo remoto ad 3 lin. nudis primo 
rachin adpressis, deinde patulis vel subreflexis, spiculis brevissime 
pedicellatis, pedicellis levibus, 3-floris, flore 4 imperfecto addito, 
3-4 lin. longis. Gluwme vacue tenues, pallide vel violacex, 
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inferior 14 lin. longa, oblongo-lanceolata, obtusiuscula, uninervis, 
superior 2 lin. longa obtusa vel erosula, trinervis, sparse pilis 
longis patulis obsita; florens oblongo-lanceolata, 2 lin. longa, 
saturate glauco-violacea, apice obtusiuscula mmute denticulata 
et ciliolata, trinervis, nervo medio haud vel brevissime excurrente, 
patule pilosa. Palea vix brevior acuta, sparse pilosa. Lodicule 
truncate, obtuse lobulate. Anthere 1 lin. longe. Ovarium 
glabrum, stylis paulo brevioribus, stigmatibus aspergilliformibus. 

Sandy soil in valleys, 15,800 ft. (no. 120). 

D. serotina has been referred by Mertens and Koch, Grisebach 
and others to Molinia, and although it does not answer exactly to 
the type on which the genus Diplachne was founded by Beauvois, 
i. e. D. fascicularis, Beauy., a North-American species, I prefer 
to leave it in that genus following the authority of the authors 
of the ‘Genera Plantarum,’ of Parlatore and of Hackel, and 
consequently I also refer the new species to the same genus. 


107. Atropis distans, Griseb. in Ledeb. Fl. Ross. iv. p. 388, 
forma nana. 

Wide valleys, 17,000 ft. (no. 78); close to water, 16,200 ft. 
(no. 88), 16,500 ft. (mo. 111). 


Var. convoluta, Trautv. in Act. Hort. Petrop. i. p. 282.—Syn. 
A. convoluta, Griseb. in Ledeb. Fl. Ross. iv. p. 389, forma 
nana. 

Close to water, 16,200 ft. 

The first form differs from the typical Atropis distans, as we 
usually find it in Europe, only by its dwarfness, the smaller 
specimens being 2-8 inches high with panicles 2 inch long and 


~ 


broad. The variety convoluta is likewise represented by dwarf 
specimens about 4 inches high, but they agree otherwise perfectly 
with the form of Atropis distans which prevails in the North- 
western Himalaya and which is identical with the plant described 
by Grisebach under the name of A. convoluta. This variety 
extends from Tibet to the Altai and westward to South Russia. 


108. Festuca ovina, Linn., var. valesiaca, Koch; cf. Hackel in 
Boissier, Fl. Orient. vy. p. 618. 


At 16,500 ft. (no. 110). 
A common grass in the higher parts of the Himalaya from the 


Afghanistan frontier to Sikkim, here from 12,000 ft. ascending 
to 17,000 ft. (Donkiah Pass, J; D. Hooker). 
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109. Agropyrum Thoroidianum, Oliver in Hook. Ic. Pl.t. 2262. 
—At 16,500 ft. 
Not previously represented in the Kew Herbarium. 


Enumeration of the Plants collected on the Kuen-lun Plains 
at about 17,000 feet by Captain H. P. Picot*. 


Clematis orientalis, Zinn., var. tangutica, Maxim. 
Persia to Mandshuria and North China. 


Berberis ulicina, Hook. f. et Thoms. 
Previously collected by Dr. Thomson only in Nubra, at 14,000 
to 16,000 ft. 


Christolea crassifolia, Camb. * 
Western Tibet to Lhassa. 


Malcolmia africana, Linn. 
Mediterranean region to North-west India. 


Myricaria germanica, Linn. * 
Europe to Western China. 
Astragalus, sp. 


Potentilla Salessowii, Steph. 
North-west India and Siberia. 


Potentilla fruticosa, Linn. * 
Cold temperate and arctic regions all round the northern 


hemisphere. 


Potentilla bifurca, Linn. 
Caucasus and Taurus to Siberia and Mongolia. 


Potentilla sericea, Linn. * 
All round the northern hemisphere. 


Sedum crenulatum, Hook. f. et Thoms. 
Kumaon and Sikkim at 12,000 to 18,000 ft. 


Chrysanthemum Richteria, Benth. 
Tibet and Scongaria. 


* Those followed by a star were also collected by Mr. Thorold. 
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Tanacetum tibeticum, Hook. f. et Thoms. * 
Western Tibet at 15,000 to 17,000 ft. Previously collected 
only by Dr. T. Thomson and Mr. Thorold. 


Artemisia, sp. ? 


Taraxacum officinale, Wigg. * 
Genera!ly dispersed in temperate and cold regions. 


Statice, sp—insufficient for determination. 


Primula sibirica, Jacq. 
North India, Siberia, and China. 


Androsace Chamazjasme, Linn. * 
Cold regions all round the northern hemisphere. 


Lindelofia Benthami, Hook. f. 
Kashmir and Western Tibet, at 11,000 to 15,000 ft. 


Pedicularis dolichorrhiza, Schrenk. 
Turkestan and North India to Mongolia. 


Allium blandum, /Vail. 
Kumaon to Nepal, at 13,000 to 17,000 ft. 


Allium, sp.— A. Jacquemontii, Reg., affinis, 


Triglochin maritimum, Linn. 
Sea-coasts and salt. marshes all round the northern hemisphere. 


« 


Kobresia Royleana, Boeck. 
Kumaon to Sikkim. 


Elymus sibiricus, Zinn. * 
North India, Central and Northern Asia eastward to the Sitka 
Islands. 


Elymus dasystachys, Trin., forma tomentella.* 
Siberia, Mongolia, and China. 
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Asstracr of Tibetan portion of Collection of Plants made 


by T. E. Winterbottom 


and R. Strachey in 1847. 


EXoGEN &. 
Genera. Species. |Genera. Species. 
1. Ranunculacee. 9. Rosacee. 
WSO) er 2 Cue Rees ee 1 1. Potentillatege sean eae if 
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Sued haltetrumtac3e.-0. 02h. 2 —8 
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Gcplsopyruny ©2050 i QOPATMAselas.s ec. sdsen send: 1 
we Dekphmium, 2.7 ..9-00. oe ca 2 — 6 
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—l7 1, Sede |e ccnccycoeeepesn teens 5 
2. Fumariacee. 2. SCMpPervivMN ce. ceceye. mee i 
Te Gorydalise. | ov. -c0<-sx000 3 — 6 
— 3 12. Haloragre. 
3. Crucifere. L, iippurisitess. coer eeeeees 1 
SE CR tors a ste c= ipticmes sows 2 == il 
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Ea A PAIN 550.0 cow emaeeae toe ul AST Hpilobinna....es. cece 74 
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BaP ADEs eases grees se eae 4 14. Umbellifere. 
Gc Cochlearia, vas.scwettisss 00s 1 La irachy diuray..--sceeseeere il 
iz BISVMDLHUN g2roe-.--csceee ese 2 2. Pleurospermum ......2.. «. 1 
GF MPySIMUN, oxen Wo. see~<.- 1 —2 
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gy Eee 17. Campanulacce. 
nae. 5 UL, AO AMM RTULA: ere strine ons hceuth 1 
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: : ae 18. Primulacee, 
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Aye Astragallis! ec. seser shee 3 tee DAMOG GAT cea snndacntccnens 1 
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Siberia. 


8 


Ranunculacee, 


Clematis alpina 
Adonis cerulea 
Ranunculus Cymbalarize 
5 involucratus ... 
= pulchellus 
= hyperboreus 
Delphinium grandiflorum ... 
P aS ceruleum 


Papaveracee. 


Meconopsis horridula......... 
Hypecoum leptocarpum 
2 


Fumariacee. 


Corydalis Boweri 
Hendersonii 


2 ” 


Crucifere. 


Parrya lanuginosa 
Erysimum funiculosum 
Sisymbrium humile 
Braya rosea 

» uniflora 
Draba incompta 

» alpina 
Cochlearia scapiflora 
Christolea crassifolia 
Capsella Thomsoni ,......... - 
Lepidium capitatum 

11 


Pee ccc cert eesereecses 
ate ewreesecerereee 
a ertescerensees 
Ween en tet eeeeeenee 


Pete wenee 


Caryophyllee. 


Stellaria sp. .......... deecvdases 
SAROUATIA: BI). veces caetetess oa 
2 

Tamariscinee. 


Myricaria germanica 


Leguminose. 


Thermopsis inflata .....:...... 
Astragalus Hendersonii 
tribulifolius 


” sp. 


ete e ete e een ereee 


Tibet 
and 
N. India. 


Tibet 
only. 


China 
China 


Mongolia 


* | China 


* Mongolia 


Cau 


uP China Eu 
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'THoroLp’s TrBEeT Prants (continued). 


: Wide, in- 
Her Tibet sag East- West- cindiat 
Siberia. only. | ‘Tndia. ward- |) ward. | 4 nerica. 
= —- — | oa a | ee, 
| 
Q oa 5 8 4 
8 Leguminose (cont.) : 
Oxytropis microphylla ... .. | eee * 
# Gensa/..cenereeee * 
ie . physocarpa......... 
A BY <-0ceuteee vetanes 
yy me DHRARIGAS Giveraceese aE Si ose Yarkand 
- AD usceeserscccosvers 
14 
Rosacee. 
* Chameerhodos sabulosa ...... des ee China 
Potentilla fruticosa ............ wee =e aes ae * 
‘5 BELICEA. Seivescevenenve ae woe tid oa | * 
3 
Crassulacee. . 
Sedum tibeticum ............... oie 5B sis l Hodes 
* oy) QUaCEitC UNA o-< ee... me * oy 
9 | 
Saxifragacee. 
ry Parnassia trinervis ............ ats * 
Saxifraga parva ............... * 
35 BOs) Diesdstescsestes 
3 
Umbellifere. 
Pleurospermum stellatum ...) * 
1 
Dipsacacee. 
Morina Coulteriana............ sé see i W. Himal. 
Composite. 
Aster tIDEbICUS wenesceN eros eetens ae * 
pa blatayohobit” Sess ccsodeoonds * é 
Piemollinsculus speeeeeescce 00 * 
ERIS SLON SD suse ace nespeceoneeis 
Anaphalis xylorrhiza ......... 338 * 
x SD. whaceeassececmecese 
Tanacetum tibeticum ......... * 
* Artemisia desertorum,.......)... * 
S EDS Moca ctteaenpeaacae 
Senecio arnicoides ............ a * 
Cremanthodium sp. ......... 
Saussurea subulata ............ we aM ee Yarkand 
os * PYgmeRa we. ae ae Dahuria 
glanduligera ...... * 
3 tridactyla ......... 355 * 
4 st sorocephala ...... 
a ENSUODM ee cres cece * 
TOPOL, gee nsceee * 
Crepis sorocephala ............ * 
sf eee DMRS eeataca sn she dscsace 
Taraxacum officinale ......... eee ine ite See * 
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THorotp’s Trper Prants (continued). 


Wide, in- 
cluding 
America. 


Tibet | Tibet 
and 


Siberia. 1 
only. IN India.| Ward. ward. 


We 16 9 12 i 


——— | 


15 Primulacee. 
Primnia tibetica <2....<.2.<%+:. * 
Androsace Chamejasme ...... 
Glaux maritima .2:.0.2c-<ss-5 << ae 5a5 eats * 


3 


a 


Gentianacee. 


* Goentiana faleata .....<,0.0cs00 
- squarrosa ......... 506 wee China 

decumbens ......... aoe .-. |Mongolia) Baltistan 
i humilis..... Pe sennete Sar non Dahuria| Caucasus 
Pleurogyne diffusa ............ * 
Swertia sp. ..... Oe, Seen 


6 


”? 


Boraginee. 


Tretocarya pratensis ......... ook ara China 
Microula Benthami............ * 
2 

Scrophularinee. 


Pedicularis cheilanthifolia ...| ... 5 China 
x alaschanica ...... ese pee China 


2 
Labiate. 


Nepeta longebracteata......... * 
Dracocephalum heterophyl- 
PRUE. Meee ett aceewsedednnse 


2 


Mongolia 


Polygonee. 


* Polygonum sibiricum ...... ate a China 


Thymeleacee. 


Stellera Chamejasme ......... Caucasus 


1 
Urticacee. 


Urtica hyperborea ............ * 
1 


Gnetacee. 
Be Ephedra Gerardiana ......... 


Europe 


Tridee. 
MrigeVHOLOLON .osssevcvesecee edllomeese 


Liliacze. 


Allium senescens .......6..+.+ ... |Mongolia| E. Europe 


1 
18 a 
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THoro.y’s Trser Prants (continued). 


‘ Wide, in- 
Tibet Tibet ‘Hast: West- 1udte 
Sheri et and d gaat. 
aa only. iy, India| Wert | war’: | America. 
18 17 9 
18 Juncacee. = 18 
Juncus membranaceus.........|..- * 
1 
Alismacee. 
Triglochin palustre ............ ‘ 
il 
Cyperacee. 
Carex stenophylla ............ oar China Europe | 
3) NLGOrerottiies.... cscs. * 
2 
Graminee. 
Trisetum subspicatum ......... ‘9 
POS: TEM OFALIS) Jove. ceaececesseee = 
59 QLPINB > «5-05 pesncsnneneoene sa f 
Elymus sibiricus ..........:.... Sitka 

* »  dasystachys...........: China 
Pennisetum flaccidum ......... China Afgh, 

* Stipa purpurea...........2..006- 

ole oGkiorl taseeesencceaee * 
Calamagrostis holciformis ...| ... * 
Diplachne Thoroldi_......... * 

* Atropis distans) Gessses.. ne: ae FE, Europe 
Pestaca OVina, <.....ssce-ee0s-n ee te ‘a 
Agropyrum Thoroldianum...| 
3 
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Prarn IV, 


Fig. 1. A plant of Crepis sorocephala, Hemsl., natural size; 2, a capitulum 
from the cluster of capitula; 8, a flower; 4, a bristle of the pappus. 
5, a plant of Saussurea Thoroldii, Hemsl., natural size, also having 
densely clustered capitula; 6, a capitulum ; 7, a flower; 8, one of the 
outer shorter bristles of the pappus; 9, stamens. All enlarged. 


Puiatn VY, 


Fig. 1. A plant of Sausswrea Aster, Hemsl., natural size, having densely 
clustered capitula ; 2, a leaf; 3, a flower; 4, stamens; 5, stigma and 
upper portion of style. All enlarged. 
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Mr. Woopviitte Rocxurry’s Centrat Treer Pranrs. 
Collected in 1892. 


StncE the foregoing paper on Dr. Thorold’s Tibet plants and 
Captain Picot’s Kuen-lun plants was read, the Kew Herbarium 
has been enriched, through the kindness of Professor ©. S. 
Sargent, Director of the Arnold Arboretum, Harvard University, 
U.S.A., by the collection of dried plants made by Mr. W. W. 
Rockhill on his last journey in Tibet, in 1892. It is unnecessary 
to say much concerning this gentleman’s travels in China, Mon- 
golia, and Tibet. His first journey is described and illustrated 
in his ‘Land of the Lamas,’ published in 1891; and his last 
journey, on which the plants enumerated below were collected, 
is the subject of a work already, I believe, in the printer’s hands. 
It will be remembered that Mr. Rockhill was last year (1893) 
awarded the Patron’s cr Victoria Medal of the Royal Geographicai 
Society. I had prepared a brief outline of Mr. Rockhill’s route 
from a condensed report of his account of his journey read 
before the Royal Geographical Society in March of the past 
year; but on the very day of going to press I have received a 
pretatory note from him, which is much more to the purpose, 
and may follow here :— 

“The object I had in view when making the little collection 
of plants, which, through Professor Ch, 8. Sargent’s kindness, 
has been examined and classified by Mr. Hemsley, of the Royal 
Gardens at Kew, was to give some idea of the flora of the 
country between the Kuen-lun range to the north and the in- 
habited regions of Tibet adjacent to the Tengri Nor on the south. 
This region has an average altitude of 15,000 feet above sea- 
level along the route followed by me in 1892, and had not, prior 
to my visit, been explored. 

“The route followed in 1879 by Col. Przewalsky, when tra- 
velling towards Lhasa, which was nearly parallel to the last that 
I took, differed considerably as regards the configuration of the 
country from mine; and consequently I anticipated that notable 
differences in the flora along the two roads would be discovered. 

“T traversed this country in the months of May, June, July, 
and part of August, and heavy snowstorms and nearly daily 
frosts occurred during this period, though the thermometer rose 
more than once to 70° F., and even 83° on one occasion in the 
shade at 2 Pw. The mean temperature from the 17th of May, 
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when we entered the mountainous region to the south of the 
Ts’aidan, to the 11th of August, when we descended to below 
the Timber line (13,500 feet above sea-level) on the Ramacht, 
where I ceased collecting plants, except such as the natives 
pointed out to me as being used by them either as food or 
medicinally, is shown in the following table :— 


1892. 7 AM. 2 P.M. 7 P.M. 
May 17 to 31... aE Sys =54°°6 BH. Sey SB) le 
AIA Shae aeesee +35°7 +55°9 +38°:3 
Aelia | pecan ae +43°-0 +54°°6 +44°°2 
Aug. 1ltoll ... +40°°6 +6195 +47°3 


“Nearly the whole of the region traversed in this interval 
was of sandstone formation, the predominating colour of which 
was bright red. The water was invariably brackish, and in many 
eases undrinkable; the soil everywhere sandy, or covered with 
a rather fine gravel, and occasionally a little clay. The grasses 
grew in bunches, nowhere forming a sod, except around the rare 
pools of pure water fed by the melting snows we occasionally 
passed. 

“JT was careful to collect all the flowering plants I saw along 
my route, and the barrenness of this region may be judged by 
the very smail number I have brought home with me. 

“The only edible plant we found in this country was a species 
of onion (Alliwm senescens)*, which grew in the sand in great 
quantities at altitudes higher than 15,000 ft. above sea-level, 
though we looked for it in vain below this level. 

“*T may here remark that the rhubarb plant, which I found 
growing in enormous quantities on the north and north-eastern 
slopes of mountains on the Ich’u, Lench’u, and other feeders of 
the Jyama-nu ch’u, thrived at an altitude above sea-level ranging 
from 12,000 to 13,500 ft. I note this fact as Col. Przewalsky 
(Mongolia, ii. p. 84) says that this plant rarely flourishes at an 
elevation of more than 10,000 ft. above the level of the sea. 

“For further details concerning the habitats of the various 
plants I brought home with me I beg to refer to the annexed 
enumeration.” ~ W. Woopvirte Rocxuttn. 


This is an exceedingly interesting collection, especially when 


* There was no specimen of this plant in Mr. Rockhill’s collection,— 
Ww. B.H. 


COLLECTED IN CENTRAL TIBET. 133 


examined in connection with Mr. Thorold’s; the plants for the 
greater part being of the same habit and diminutive size. More 
than half of them, however, are different species ; and most of 
them had previously only been collected by Przewalsky, from 
whose specimens the lamented Maximowicz described them. 
Several, it will be seen, too, were previously only known from 
the extreme western part of Tibet. In all cases where the 
species are different from Thorold’s their general distribution is 
given. The localities, altitudes, and geographical positions were 
supplied by Mr. Rockhill. 

Mr. Rockhill also brought home leaves of the famous “ white 
sandalwood tree” of Kumbum, Syringa villosa, Vahl, which he 
erroneously refers to as Philadelphus coronarius, Linn., in his 
‘Land of the Lamas.’ 


Enumeration of the Plants collected by 
Mr. W. Woodville Rockhill. 


1. Clematis graveolens, Lindl.—Flowers light yellow. Pochu 
valley ; very abundant at 14,000 ft. Lat. N. 31° 45’, long. E. 
94° 45’. Aug. 14, 1892. 

Western Himalaya at 6000 to 11,000 ft., Tibet and Western 
China. 

This form is the same as that named C. orientalis var. tan- 
gutica by Maximowicz, but if the two are maintained as inde- 
pendent species it is better referred here. 

2. Anemone imbricata, Maxim. Fl. Tangut. i. p. 8, t. 22. 
ff. 1-6.—Foot-bills of Dangla mountains, N.W. extremity of range 
at 16,500 ft. Lat. N. 33° 40’, long. E. 90° 35’. June 27, 1892. 

Previously collected only by Przewalsky on the extreme Upper 
Yanugtsekiang in Tibet. 

3. Ranunculus tricuspis, Maxim. Fl. Tangut. i. p. 12; Enum. 
Pl. Mongol. i. p. 16, t. 4. ff. 17-27.—Valley of Murus; valley 
bottom at 15,640 ft. Lat. N. 33° 44’, long. E. 91°18’. June 23, 
1892. 

Mongolia. 

4. Delphinium grandiflorum, Zinn.—Kechu valley at 12,700 ft. 
Lat. N. 31° 25', long. EH. 96° 28’, Aug. 22, 1892. 

On river-bottom ; fine forest-growth, mostly pines (?), on hill- 
sides ; fine grass. } 
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5. Delphinium Pylzowii, Maxim. in Mél. Biol. ix. p. 709 ; Fi. 
Tengut. i. p. 21, t.38.—Dangchu valley, river-bottom of gravel 
and clay ; good fodder, at 14,500 ft. Lat. N. 32° 12’, long. E. 
92° 12’. July 23, 1892. 

Mongolia. 


6. Meconopsis horridula, Hook. f. et Thoms.—Plateau west of 
Dangla mountains at 16,350 ft. Lat. N. 32°51’, long. E. 89° 44’. 
July 3, 1892. 

Sandy soil, some clay. 


7. Corydalis Hendersonii, Hemsl.—Basin of Murus. Extreme 
head of valley on foot-hills of Dangla mountains at 16,340 ft. 
Lat. N. 33° 43’, long. E. 90° 50’. June 25, 1892. 

Sandstone. 

See description of this species in Thorold’s list at p. 109. 


8. Parrya exscapa, Ledeb.—Basin of Murus. Extreme head of 
valley, on foot-hills of Dangla mountains, sandstone, at 16,340 ft. 
Lat. N. 33° 43’, long. E. 90° 50’... June 25, 1892. 

Altai mountains and Western Tibet. 


9. Arabis, sp.? Insufficient for determination.—Valley of 
Tsacha-tsang-bo-chu at 14,700 ft. Lat. N.32° 13’, long. E. 90° 14’. 
July 6, 1892. 


10. Erysimum Chamephyton, Marim. Fl. Tangut. i. p. 63, 
t. 28. ff. 1-10.—Hill-slope two miles north of Murus river (head- 
waters of Yangtsekiang); sandy soil, some clay, at 14,750 ft. 
Lat. N. 33° 53’, long. E. 91° 31’. June 21, 1892. 

Basin of Murus in Jateral valley, sandstone, at 15,700 ft. 
Lat. N. 33° 45’, long. E. 91° 05’. June 24, 1892. . 

North-eastern Tibet. 


11. Eutrema Przewalskii, Maxim. Fl. Tangut. i. p. 68, t. 28. 
ff. 11-23.—Basin of Murus, in lateral valley, sandstone, at 
15,700 ft. Lat. N. 33° 45’, long. E. 91° 05’. June 24, 1892. 

North-eastern Tibet. 


12. Myricaria prostrata, Hook. f. et Thoms. in Benth. et 
Hook. f. Gen. Pl. i. p. 161.—Upper Naichi gol valley near river 
at 12,130 ft. Lat. N. 35° 52’, long. B. 93° 49’. May 21, 1892. 

Called “aura kashim”’ by the Mongols. First plant in flower 
seen on journey. 


I have followed Maximowiez in restoring this form to specific 
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rank. It is restricted to the elevated alpine regions of the 
Himalayas and Tibet. See Maximowicz (Fl. Tangut. p. 95, t. 31), 
where it is fully described and figured. In Hooker’s Fl. Brit. 
Ind. i. p. 250, it is treated as a variety of MZ. germanica. 


13. Gueldenstedtia ?, insufficient for determination.—Gela, 
on Ramongchu at 12,670ft. Lat. N. 31° 40', long. E. 94° 36’. 
Aug. 13, 1892. 

Fine crops of barley and turnips near by. 


14. Astragalus or Oxytropis, sp.? Material insufficient to de- 
termine the genus.—Toktomai-ulan-muren at 14,340 ft. Lat, N. 
34° 09’, long. E. 91° 80’. June 20, 1892. 

Sandy soil. 


15. Astragalus or Oxytropis, sp.? Material insufficient to de- 
termine the genus with certainty.—Valley of Murus, head-waters 
Yangtsekiang, at 14,900 ft. Lat. N. 33° 45’, long. E. 91° 20’. 
June 22, 1892. 

16. Potentilla fruticosa, Linn., var. pumila, Hook. f.—Plateau 
west of Dangla mountains at 16,350 ft. Lat. N. 32° 51’, long. 
KE. §9° 44’. July 3, 1892. 

Sandy soil, some clay. 

17. Potentilla anserina, Zinn.—Plateau west of Dangla moun- 
tains ; sandy, some clay, at 16,220 ft. Lat. N. 33° 09’, long. E. 
89° 38’. July 2, 1892. 

This is widely spread in the temperate and cold regions of both 
the northern and southern hemispheres. 


18. Potentilla nivea, Zinn.—Kechu valley; on river-bottom 

at 12,700 ft. Lat. N. 31° 25’, long. B. 96° 28’. Aug. 22, 1892. 
Fine forest-growth, mostly pines (?) on hill-sides ; fine grass. 
Alpine and Arctic regions of the northern hemisphere. 


19. Sedum algidum, Zeded., var. tanguticum, I/axim.—Camp 
north of T'sacha-tsang-bo-chu; sandy soil at 15,650 ft. Lat. N. 
82° 28’, long. H. 90° 03’. July 5, 1892. 

The species is a native of the Altai regions of Siberia; the 
variety was described from specimens from north-western Kansuh. 


20. Aster tibeticus, Hook. f—Valley of Murus, valley-bottom 
at 15,640 ft. Lat. N. 33° 44’, long. E.91° 18’. June 23, 1892. 
Western Tibet and Kashmir at altitudes of 14,000 to 16,000 ft. 
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21. Inula? Material insufficient for determination.— Foot-hills 
of Dangla mountains, north-west extremity of range at 16,500 ft- 
Lat. N. 33°40!, long. E. 90°35’. June 27, 1892. 


22, Leontopodium alpinum, Cass., var—Bank Chilehang-tso 
(Lake Glenelg). Hill-side; limestone and red sandstone ; lake 
salt, at 16,000 ft. Lat. N. 83° 27', long. E. 90° 10’. June 30, 
1892. 

Alps of Europe, through Central Asia and North India to 
China, ascending in the Himalayas to nearly 18,000 ft. The 
variety collected by Mr. Rockhill is a very elegant little plant 
about three inches high with remarkably spathulate leaves. 


23. Leontopodium Stracheyi, ©. B. Clarke in Herb. Kew. 
(L. alpinum, Cass., var. Stracheyi, Hook. f.)—Ruchu valley, in 
river-bottom, at 12,100 ft. Lat. N. 31° 10’, long. E. 95° 12. 
Aug. 16, 1892. 

Fine crops of barley and turnips now ripe. Also a little 
wheat. 

This Western Tibet and Himalayan plant is so easily distin- 
guished from the other forms that it may well be accorded 
specific rank. It ranges from Kumaon to Nepal. 


24, Anaphalis mucronata, C. B. Clarke—Basin of Dangchu, 
right bank affluent. Clay and sand-gravel, at 15,180 ft. Liat. 
N. 32° 20', long. B. 92° 08’. July 21, 1892. 

This form is united with A. nubigena, DC., in the ‘Flora ot 
British India.’ It is only found at great altitudes in the Hima- 
layas and Tibet. 


25. Antennaria nana, Hook. f. et Thoms.—Valley of Murus, 
head-waters Yangtsekiang, at 14,900 ft. Lat. N. 33° 45’, long. 
HE. 91° 20’. June 22, 1892. 


Western Tibet in the Nubra and Shayuk valleys at 12,000 to 
14,000 ft. 


26. Saussurea tangutica, Mawxim. in Mél. Biol. xi. p. 247.— 
Near summit of Gam (or Angti) la at 15,600 ft. Lat. N. 30° 
40', long. H. 98° 13’. Sept. 4, 1892. 

Tangut and Northern Tibet. 

The leaves are infused and used by the natives as a tonic. 
Called in Tibetan Sha-pé gong-t’ag. It is said to grow only on 
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the west side of this mountain. The Chinese call it “ snow 
lotus ” (Hsuch lien). 


27. Taraxacum palustre, DC.—Valley of Murus, valley-bottom 
at 15,640 ft. Lat. N. 33° 44’, long. E. 91° 18’. June 23, 
1892. 

This is usually regarded as a variety of the almost ubiquitous 
T. officinale. 


28. Cyananthus incanus, Hook. f. et Thoms., var. leiocalyx, 
Franch. in Morot’s Journ. de Bot. i. 1887, p. 279.—Kechu valley 
at 12,700 ft. Lat. N. 31° 25’, long. E. 96° 28’. Aug. 22, 1892. 

On river-bottom. Fine forest-growth, mostly pines (?) on hill- 
sides ; fine grass. 

A Hijet yi species, of which this is a naked-calyx variety, 
also found in Yunnan. The typical form inhabits alpine localities 
at 12,000 to 16,000 ft. 


29. Androsace tapeta, Maxim. in Mél. Biol. xii. p. 754,— 
Valley of Murus, head-waters Yangtsekiang, at 14,900 ft. Lat. 
N. 38° 45’, long. E. 91° 20’. June 22, 1892. 

Kansuh and Szechuen, in Western China. 


30. Androsace villosa, Zinn., var. latifolia, Ledeb.—Valley of 
Murus, valley-bottom at 15,640 ft. Lat. N. 33° 44’, long. E. 91° 
18’. June 23, 1892. 

This species is widely dispersed from Asia Minor through 
Central Asia, North Asia, and the mountains of North India. 


31. Gentiana Rockhillii, Hemsl., n. sp. 

Species G. aristate, Maxim., similis sed minor strictior floribus 
fere cylindricis angustissimis. 

Annua, erecta, simplex vel pauciramosa, 1—2-pollicaris, glaber- 
rima. Folia subscariosa, lineari-subulata, vere conduplicata, 
3-4 lineas longa, apice breviter aristata, basi semiamplexicaulia, 
suberecta, cauli fere appressa. lores cerulei, terminales, soli- 
tarii, subsessiles, circiter 9 lineas longi; calyx subscariosus, 
corolle# tubum zquans, dentibus lineari-subulatis; corolla sursum 
leviter dilatate, lobi breves, oblongi, vix acuti, erecti, conniventes, 
intermediis brevioribus albis tenuissimis, fauce nuda; stamina 
cum pistillo omnino inclusa; styli brevissimi, stigmatibus capi- 
tatis. 
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Kechu valley at 12,700 ft. Lat. N. 31° 25’, long. E. 96° 28’, 
Aug. 22, 1892. 

On river-bottom. Fine forest-growth, mostly pines (?), on 
hill-sides ; fine grass. 


32. Tretocarya sikkimensis, Oliver, in Hook. Ic. Plant. t. 2255. 
—Basin of Suchu valley, north side, Drayalamo pass, at 14,600 It. 
Lat. N. 31° 52', long. E. 93° 17’. Aug. 2, 1892. 

Limestone ; fine grass; flowers blue, very abundant. 

Sikkim Himalaya at 11,500 ft., and Western China near 
Tachienlu. Mr. Reckhill’s specimen is much smaller than the 
others and nearly glabrous. 


33. Pedicularis Oederi, Yahi (P. versicolor, Wahlenb.).— Valley 
of Murus, valley-bottom at 15,640 ft. Lat. N. 33° 44’, long. E. 
GL? UBS sdituaayss BEF ISK 


Alpine and Arctic regions of Europe, Asia, and America. 


34. Pedicularis Przewalskii, Maxim. in Mél. Biol. x. p. 84, 
et xii. p. 787, n. 2. fig. 2.—Large state. Basin of Suchu, valley 
north side, Drayalamo pass, at 14,000 ft. Lat. N. 31° 52’, long. 
H.93° 17. Aug. 2; 1892. 

Limestone ; fine grass; flowers blue, very abundant. 

Eastern Himalaya, Tibet, and China. 


35. Lagotis brachystachya, Maxim. in Mél. Biol. xi. p. 300.— 
Hill-slope 2 miles N. of Murus river, head-waters Yangtsekiang, 
at 14,750 ft. Lat. N. 38° 53’, long. E. 91° 31’. June 21, 1892. 

Sandy soil, some clay. 

Kansuh. 


. 


36. Polygonum Bistorta, Zinn.—Pochu valley at 14 000 ft. 
Lat: N. 31° 45’, long. E. 94° 45. Aug. 14, 1892. 
Temperate oe cold regions of Europe, Asia, and America. 


37. Polygonum viviparum, Zinn.—Pochu valley at 14,000 ft. 
Lat. N.31° 45’, long. B. 94° 45’. Aug. 14, 1892. 

The seeds are parched and ground and eaten mixed with 
barley-meal (¢samba). Tibetans call it ranpa or ramba. 

Temperate and Arctic regions of Europe, Asia, and America. 

38. Polygonum bistortioides, Boiss —Ramachu valley, hill-side, 
at 12,800 ft. Lat. N. 31° 48’, long. E. 94° 28’. Aug. 12, 1892. 

Used by the natives for food like P. viviparum. 
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This species or variety is found in Asia Minor and Persia. 
Although very distinct from ordinary P. Bistorta, Boissier 


(Flora Orientalis, iv. p. 1028) subsequently united it with that 
species. 


39. Iris Thoroldi, Baker, ante, p. 118, et Hook. Ic. Plant. 
ined.—Sharaknyi-gol, hill-slope at 13,800 ft. Lat. N. 35° 50’, 
long. E. 93° 27’. May 29, 1892. 

Described from specimens collected by Dr. Thorold at an 
altitude of 17,800 ft. Mr. Rockhill’s specimens furnish better 
flowers. 


40. Tulipa (§ Orithyia) sp. af. T. eduli, Baker.—Sharakuyi- 
gol, hill-slope at 13,800 feet. Lat. N. 35° 50’, long. E. 93° 27’. 
May 29, 1892, 

Tulipa edulis is a native of Japan, and Mr. Rockhill’s one 
flower is insufficient for satisfactory identification. 


41. Carex Moorcroftii, Boott.—Hill-slope two miles north of 
Murus river, head-waters Yangtsekiang, at 14,750 ft. Lat. 
N. 35° 53’, long. E. 91° 31’. Sandy soil, some clay. June 21, 
1892. 

Yarkand and Western Himalaya. 


42. Kobresia Sargentiana, Hemsl., n. sp. 

R. schenoidei valde affinis sed bracteis latissimis spicam fere 
omnino involventibus late scariosis subtruncatis simul emargi- 
natis. 

Hill-slope two miles N. of Murus river, head-waters Yang- 
tsekiang, at 14,750 ft. Lat. N. 33° 53’, long. E. 91° 81’. Sandy 
soil, some clay. June 21, 1892. 


43. Miscanthus sinensis, Anderss.—Near top of Feiyuehkuan 
pass, S.W. of Yachoufu, in West Szechuen, at 3583 ft. Oct. 11, 
1892. 

China, from Japan and Korea to Hongkong and Canton, 
Luchu and Bonin Islands, Tonquin, Borneo, and Celebes. 


44, Stipa, insufficient for determination.—Hill-slope two 
miles N. of Murus river, head-waters Yangtsekiang, at 14,750 ft. 
Lat. N. 33° 53’, long. E. 91°31’. Sandy soil, some clay. June 21, 
1892. 


45. Calamagrostis, sp.— Near top of Feiyuehkuan pass, S.W. 
of Yachoufu, in West Szechuen, at 3583 ft. Oct. 11, 1892. 
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46, Festuca ovina, Linn.?—Hill-slope two miles north of 
Murus river, head-waters Yangtsekiang, at 14,750 ft. Lat. IN: 
33° 53', long. HE. 91° 81’. Sandy soil, some clay. June 21, 
1892. 

Europe, N. Africa, Siberia, Himalaya, N. & S. America, and 
mountains of Australasia. Mr. Rockhill’s specimen is a mere 
fragment. 


47. Usnea barbata, Fries —Valley of Pontramo, east of Ba- 
tang, at 12,600 ft. Lat. N. 29° 59’, long. E. 99° 42’. Sept. 19, 
1892. 

Sometimes 30 feet long. Hangs only on the oaks called “ green 
oaks” (ching kang) by the Chinese. This oak is called by the 
French missionaries “ chéne a feuilles de houx.” 

All over the world in temperate and tropical regions. 


Recent Botanical Exploration in Southern Persia, being the 
substance of a Letter from Mr. J. Bornmtiier to Dr. Orro 
Srapr. (Communicated by the Secretary.) 


[Read 16th February, 1893.] 


Mr. J. BoryMituieEr, a botanist known from bis collections in 
Asia Minor, went, late in 1891, to S. Persia with the intention of 
exploring the high mountains of Kirman, which were botanically 
a terra incognita. He reached the province of Kirman early 
in May of last year, and visited first Kuh Sirdsh and Kuh 
Jupar. As it was still too early in the season for exploring the 
high alpine region, he repeated his excursions to Kyh Jupar, 
from which point his narrative begins. 

Mr. J. Bornmiller brought his exploring tour in the pro- 
vince of Kirman to a successful conclusion. The following is 
a short summary of his excursions after his first visit to Kuh 
Jupar. 

He visited Kuh Jupar again in the second week of June, 
when he reached an elevation of 3850 m. (12,644 Engtish 
feet), but was unable to get to the very top on account of the 
excessive steepness of the rocks along the ridge. He encamped 
for six days at 8000 m. (9842 feet). In the beginning of July 
he started for Kuh Lalesar and Kuh Hezar, which, like Jupar, 
had never been visited before by a botanist. 
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Kuh Lalesar is S.W. of Kuh Jupar, Kuh Hezar S. of it; they 
rise from level or hilly, generally desert, land to 3900 and 
4900 m. (12,793 feet; 16,073 feet). Bornmiiller succeeded in 
reaching the culminating peaks of both mountains. The general 
character of the vegetation is the same in Kuh Jupar, Kuh 
Lalesar, and Kuh Hezar; and it appears to agree perfectly with 
that of equal elevations in South-west Persia, whilst the more 
Indian elements, which are found even as far as Western Belu- 
chistan, seem to be absent. The plains and lower valleys are 
covered chiefly with a halophytic vegetation, which becomes 
sometimes very scanty, partly also with masses of Glycyrrhiza, 
Prosopis, Sophora alopecuroides, and other plants, which prefer a 
deeper and more clayey soil and occupy usually land which was 
once in cultivation but is now deserted. Stony hills and 
gravelly plains abound more especially in wormwoods, Stellera, 
Zygophyllum eurypterum, Scorzonera tortuosissima, Anabasis, and 
other Salsolacee, and occasionally in Rhewm Ribes. So far the 
vegetation of the “ Biaban” of Kirman agrees perfectly with 
the character it assumes in the deserts of Central and North 
Persia. The slopes of the mountains are sprinkled with a scanty 
“jengeli” vegetation consisting of scattered shrubs or trees of 
Ficus carica(to 2900 m. ; 9514 feet), various species of Amygdalus, 
Oolutea persica, Daphne acuminata, Lonicera nummulariefolia 
(to 2800 m.; 9186 feet), Crategus Azarolus, Cotoneaster nummu- 
laria, Acer canescens (to 3200 m.; 10,498 feet), Pistacia mutica, 
Ephedra, Rhamnus, &c.; whilst the banks of rivers and torrents 
are sometimes bordered by thickets of willows and tamarisks, 
sometimes of Berberis (to 3600 m.), Rosa lacerans (?) (to 3700 m. ; 
12,139 feet), and Rubus sanctus. 

Quercus persica, which forms forest S.W. of Shiraz, and Celtis 
transcaucasica, which is very characteristic of the higher and 
moister valleys of South-west Persia, were not met with by 
Bornmiiller on those mountains. On the other hand, he found 
Juniperus excelsa in a valley on Kuh Lalesar up to 3400 m. 
(11,155 feet). The average limit for shrubs lies on Kuh Hezar a 
little above 3600 m. (11,811 feet). A dwarf Ribes only was 
gathered as high as 4500 m. Bornmiiller found Kuh Hezar very 
dry, and less rich in vegetation than Kuh Lalesar and Kuh 
Jupar. But even on Kuh Lalesar, where he met with snowfields 
4m. deep (18 feet) in the middle of July, the vegetation con- 
sisted almost entirely of species which were mere alpine repre- 
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sentatives of the xerophilous types of the lower region. The only 
high-mountain plants of a more northern character were, apart 
from the Ribes mentioned above, gathered in swampy meadows. 
Bornmiiller mentions particularly a Primula, evidently P. auri- 
eulata, Pall., which is very common on all three mountains, from 
3000-3800 m. (9842-12,467 feet), a small-flowered Parnassia 
(P. subacaulis, Kar. & Kir. ?),a very fine Pedicularis, and a dwarf 
annual Gentiana (G. minutissima, Boiss.?). Very characteristic 
of the steep rocks were the beautiful cushions of Dionysia. 
The usual fruit-trees were the apricot, plum, apple, pear, 
walnut, almond, and a variety of Eleagnus angustifolia with 
edible fruit. They all bore very well and freely even at Lalesar, 
at 8010 m. (9873 feet), except the almond-trees, which were 
mostly sterile. The walnut-tree sometimes attains enormous 
dimensions. The plane, which is planted frequently, forms very 
fine trees even at 2600 m. (8531 feet), but it does not reach the 
3000 m. (9842 feet) line. At Chehar Tag, 8.W. of Kuh Hezar, 
at 3000 m., the wheat harvest was in operation on the 7th of 
August. 

Bornmiiller left Kirman for Shiraz on the 16th of September. 
He went by way of Mashiz and Saidabad to Niris. The country 
was generally desert and very rich in Salsolacee. The hilly parts 
along the Kuh Paris only were covered with woody vegetation, but 
of a distinct desert character, whilst Pistacia mutica and Daphne 
acuminata were observed in a pass at 2350 m. (7724 feet), and in 
the mountains E. of Niris, where also Acer canescens and, for 
the first time also, Celtis transcaucasica were found. The low 
country along the south-east shore of the Niris lake yielded 
numerous Salsolacee in a fruiting state. But the mountains S. 
of it abounded in tree- and shrub-vegetation between 1540 m. 
(5051 feet) and 1800 m. (5905 feet) ; and on the 9th of October 
Bornmiiller passed for several hours through a fine wood of 
Pistacia mutica with Acer, Amygdalus, Populus euphratica, 
Ephedra foliata, and a few patches of Nerium and Myrtus. He 
crossed this range and reached Shiraz by way of Servistan, where, 
however, no Cupressus—as the name seems to indicate (“ Serv,” 
Cupressus )—was seen. Bornmiiller intended to leave Shiraz at 
the end of November for Bushir, whence he wished to go either 
to Maskat or to Basra. In the spring he will start for Shuster and 
then try to proceed through the western Zagros to Hamadan. 


REVISION OF THE GENUS NIPADITES. 143 


Revision of the Genus Wipadites, Bowerb. 
By A. B. Renprz, M.A., B.Sc., F.L.S. 


{Read 1st June, 1893.] 


(Puatzs VI. & VIL.) 


In the ‘ Philosophical Transactions’ for 1757 (p. 8396) Dr. James 
Parsons gives an account of some fossil fruits and other bodies 
found in the island of Sheppey by Edward Jacobs, who also sub- 
sequently published an account of them as an Appendix to his 
* Plante Favershamienses’ (1777). Of Parsons’s fruits, the only 
ones bearing any resemblance to Nipadites are figs. 1 and 3 on 
_ tab. xv., which, he says, seem to be figs petrified when hard and 
green. 

In 1784 Burtin, in his ‘ Oryctographie de Bruxelles,’ describes 
as coco-nuts some large fossil fruits from the Middle Eocene at 
Woluwe near Brussels. Numerous specimens have since been 
brought from the same beds; they are as large as coco-nuts, but 
broader and more ovate. 

In 1785 James Douglas published ‘A Dissertation on the 
Antiquity of the Earth, and on p. 25 refers to the Sheppey fruits, 
one of which, the property of Sir Joseph Banks, he figures (t. v.) 
and describes as “aspecies of almond .... remarkable in the 
opinion of the most intelligent persons as bearing no analogy in 
size to any recent specimens of this nut discoverable in any 
quarter of the globe.” 

Tn 1804 Parkinson (‘ Organic Remains,’ p. 458) mentions the 
same and similar fossils, which, he says, may perhaps be referred 
to the genus Cocos. In plate vii. he figures two specimens: that 
represented in figs. 1-8 “ was originally in the possession of 
Sir Joseph Banks, by whom it was presented to the British 
Museum ;” while the subject of figs. 4 and 5 “ was added to the 
collection in the British Museum by Mr. Douglas, by whom itis 
figured and described in his ingenious essay on the antiquity of 
the earth.” Plate vi. fig. 6 is probably the cast of the interior 
of a fruit of the same species, and figs. 5 and 7 the surface and 
section of an unripe specimen. 

Adolphe Brongniart, in his ‘ Prodrome ’ (1828), was the first 
to give the fossils specific names; Burtin’s is cited as Cocos 
 Burtini, and Parkingson’s as O. Parkinsonis. He also includes a 
third species, “O. Faujasii, Faujas, Ann. du Mus. t. p. 445, t. 29.” 
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It is impossible to say what Faujas’s fruit was, probably not a 
Nipadites; Jussieu, Desfontaines, Lamarck, and Thouin, who 
saw specimens, noticed a great resemblance to fruits of the 
Areca Palm. Brongniart also includes among Monocotyledons 
of unknown family a monotypic genus of his own, Pandano- 
carpum, “very common in the isle of Sheppey.” From the de- 
scription (p. 135), his P. oblongum might be our Nipadites 
wmbonatus or NN. lanceolatus, or perhaps a collective species 
including all the more elongated fruits. He says it has the 
greatest analogy with the fruits of Pandanus, and scarcely doubts 
its belonging to this ora closely allied genus. 

In the ‘ Lethea Geognostica’ (1837), a mere bibliograpbical 
work, Bronn substitutes Cocites for Cocos; while Endlicher 
(‘Genera Plantarum,’ p. 257) calls it Burtinia, a new genus of 
fossil Palms. Brongniart’s Pandanocarpwm Endlicher takes up 
(ib. p. 244), but definitely locates at the end of Pandanez as 
“Pandanea fossilis,” immediaiely after Phytelephas and Nipa, 
which are “ genera Pandaneis aflinia.” 

The genus WVipadites was founded by Bowerbank in 1840, 
when appeared the first and only published part of his ‘ History 
of the Fossil Fruits and Seeds of the London Clay.’ He describes 
thirteen species, one of which, V. Parkinsonis, is Brongniart’s 
Cocos Parkinsonis ; while he suggests that VV. wmbonatus may be 
Pandanocarpum oblongum, Brongn. The author shows reason 
for rejecting the name Pandanocarpwm in favour of Nipadites, 
which emphasizes the relation of the fossils to the recent genus 
Nipa. So near, in fact, is this relation, that one is tempted to 
follow Ettingshausen, who, in a list in the ‘ Proceedings of the 
Royal Society,’ xxiv. p. 398, reduces all the species to Nipa. The 
only consideration which leads me to keep up the palzontological 
suffix is the uncertainty which must always attach to the specific 
diagnosis of fossils based, as it often necessarily is, on material 
which would be deemed quite inadequate in the case of recent 
plants. 

As Bowerbank points out, the fruits of Nipadites are never 
aggregated into several seeded portions, as in Pandanus; but 
closely resemble those of Nipa fruticans, a dwarf palm of some- 
what doubtful affinity, frequenting the brackish estuaries and 
littoral marshes of India and Malaya as far as Borneo, New 
Guinea, and the Philippines. Both are drupes with a thin 
epicarp, fibrous mesocarp, and somewhat indurated endocarp. 
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In the recent fruits, just beneath the epicarp is a dense layer of 
thin branching longitudinal fibres interspersed with a few thicker, 
then a looser spongy tissue with thicker fibres running length- 
wise and also protruding radially from the endocarp. This 
structure is best seen at the angles where the mesocarp is 
thickest ; on the broader surfaces the mesocarp is often very thin 
and the spongy layer absent. Ihave been able to make out a 
similar arrangement in many of the fossil fruits. 

Bowerbank did not recognize the hard endocarp ; but though 
often the fibrous coat only is perceptible, an innermost more 
resistant layer can sometimes be seen. In the specimen figured 
(Pl. VII. fig. C), e indicates the dense endocarp from which the 
fibres are seen radiating outwards. The single seed is replaced 
by mineral matter ; and on the surface of the cast may be found 
remains of the fibrous testa. 

The names Cocos and Cocites, implying affinity with the 
modern coco-nut, are undesirable, as there is no indication in 
the fossil, by pores or otherwise, of the presence of three 
carpels. 

Subsequent workers have shown, and Bowerbank himself seems 
to have realized, that he made too many species. Ad. Brongniart, 
in the ‘ Tableau,’ while recognizing that his Pandanocarpum and 
Cocos Burtini belong to Nipadites, at the same time points out 
that some of Bowerbank’s species are founded on too slight 
differences, which may be individual variations or the result of 
the degree of maturity of the fruit or its position in the in- 
florescence. 

In the diagnosis of species it is important to remember that in 
the modern Wipa fruticans the fruits are densely packed in a 
spherical head, and hence not only is there considerable variety 
in the number of sides and the development of the angles, but, as 
many fruits never reach maturity, all stages of abortion may be 
found, especially near the base of the head, compressed and dis- 
torted by the growth of the ripening drupes. There seems no 
reason to doubt that the fossils were borne in a similar way, as a 
corresponding variety in shape is evident in one and the same 
species. 

Any one who will look at a head of Mpa fruits will see at 
once how several species might be described from it. I have 
seen a number of unripe or abortive fruits taken from a head 
kindly sent by Mr. Ridley from Singapore ; anda comparison with 

L2 


146 MR. A. B. RENDLE’S REVISION 


Bowerbank’s figures will show that some of his names, Wipa- 
dites clavatus for instance, might be accounted for in this way. 
T have seen no fossils at all like ripe fruits of Mipa fruticans, 
which has always the broad, often flattened or even incurved apex 
witha central umbo; and I might point out that the shape of the 
upper part of the fruit, whether rounded, obtuse, or pointed, is 
a valuable character for diagnosis, as it is not influenced by 
compression by surrounding fruits, the top portion being quite 
free. 

In his ‘ Synopsis’ (1845) and ‘Genera et Species Plantarum 
Fossilium’ (1850), Unger follows Bowerbank, and quotes his 
thirteen species of Nipadites under the Order Pandanex, while 
under Palme he cites Endlicher’s Burtinia. Ettingshausen, on 
the other hand, in the ‘ Sitzungsber. Akad. Wiss. Wien’ (1852), 
viii, reduces eleven to a single species, which he calls Wipadites 
Bowerbankii, while the remaining two, JV. semiteres and N. pyra- 
midalis, he unites as NV. semiteres, but in a list published in 
the Proc. Roy. Soc. 1879, he rejects NV. Bowerbankii, making 
seven of the eleven species formerly included therein syno- 
nymous with his Vipa Burtini, restoring two others, and redu- 
cing two more to a single species. He, moreover, calls them all 
Nipa. 

In the Ann. Sci. Nat. (Botany), 1862, Saporta describes, from 
the lower lignite near Beleodéme and Vallée de Vede in the 
South-east of France, two fruits which he calls Carpolithes and 
places as “ Monocotyledones ?, incerte sedis ;” but in a subsequent 
paper in the Mém. Soc. Géol. he makes them congenerie with 
the Wipadites of the London Clay. I have seen no specimens, 
but his figures bear no resemblance to fruits of this genus ; more- 
over, they are not erect, but have evidently been attached-at the 
side of the base. 

Watelet has described a species from the Paris basin, which 
he includes, I think rightly, in Mipadites. 

The latest and most complete revision is that of Schimper in 
his ‘Traité Paléont. Végétale.’ Six species are recognized : 
N. Burtini, including the large Belgian specimens and six of 
Bowerbank’s species ; WV. Parkinsoni (sic), including WV. lanceo- 
latus, Bowerb.; NV. semiteres, Bowerb ., with WN. pyramidalis as a 
synonym, following Ettingshausen; Saporta’s two species and 
Watelet’s one. Three of Bowerbank’s, one of which, W. ellip- 
éicus, 18 rather distinct, are omitted. Schimper probably never 
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saw the London-Clay fruits, or he would not have included under 
his diagnosis of NW. Burtini species so obviously distinct as 
NV. giganteus and N. cordiformis. 

The genus Paleokeura was founded by Massalongo in 1853, 
in a short paper entitled “ Plante fossiles nove in formationibus 
tertiariis Regni Veneti,” from specimens found near Breonio in 
the Province of Verona. He first referred them to Nipadites ; 
but in his published account gives reasons for separating them 
from that genus. Some of these are insufficient, and others are 
based on the imperfect description of the seed given by Bower- 
bank. Thus, he says, it cannot be included in Nipadites, as it has 
not an umbonate apex, the base is not lacerated and hollowed, nor 
is the endocarp thin and fibrous, but stony ; while the seed does 
not show in section the rows of cells radiating from the centre, 
nor the central embryo, described by Bowerbank, the embryo 
being basal. The seeds in the Sheppey fruits have, however, 
been entirely replaced by mineral in which I can find no indication 
of radiating cell-rows or a central embryo; on the contrary, the 
frequently hollowed base indicates the position occupied by a 
basal embryo; while the stony endocarp described by Massalongo 
is present in many of the Belgian specimens of V. Burtini and 
others. Finally, the umbonate apex is not universal, while the 
contracted entire base resembles that of fresh Nipa fruits. The 
description is accompanied by admirable figures of the fruit and 
seed, which correspond well with some from the Brussels Eocene. 
Schimper does not mention Paleokeura; but it is included by 
Meschinelli and Squinabol in their recently published ‘ F.ora 
Tertiaria Italica’ (1893). 

In my revision I have carefully compared all the specimens at 
the British Museum, including Bowerbank’s collection, a good 
series from the Belgian beds, and a number which Mr. Shrubsole, 
of Sheerness, has kindly collected for me; also a few from the 
London Clay preserved in the Jermyn Street Museum. Unfor- 
tunately, owing to their strongly pyritized condition, the London- 
Clay fossils soon “shoot their salts,” as Dr. Parsons says, and. 
crumble on exposure to air. 

I was induced to look intothe genus by an interesting discovery, 
by my friend Mr. Clement Reid, in the Bracklesham Beds, at 
Bracklesham and at West Wittering, Sussex, and more recently 
at Hengistbury Head, near Christchurch, Hants, of some fine 
specimens as large as the Belgian ones. Unhappily, 1t seems 


148 MR. A. B. RENDLE’S REVISION 


impossible to keep them for any length of time, as they consist of 
a carbonized shell filled with sand, which rapidly crumbles on being 
taken from the damp sea-beach while the carbon film cracks and 
peels. One brought by Mr. Reid is preserved at Jermyn Street, 
and another, which I brought from West Wittering, is at the 
British Museum. Of the latter, Mr. Worthington Smith made 
careful natural-size drawings immediately on its arrival, and as 
he has sketched both the upper and lower surfaces as well as the 
sides, we have a fair record of the specimen which, in the efforts 
to preserve it, has become somewhat broken. 

One result obtained, besides a more satisfactory correlation 
of species and synonyms than hitherto realized, is the extension 
of the area of the genus in its largest species, V. Burtini, which, 
previously recognized only from Sheppey and the Brussels Eocene, 
is now, by Mr. Reid’s discovery, pushed westward to the west of 
Hampshire and, in Massalongo’s Paleokeura, eastward to North- 
east Italy. 

The conditions under which ‘the fossil fruits are found show 
that, like their modern representatives, the palms grew in the 
rich brackish mud of the shore or river-mouth. Associated with 
the Sheppey fruits are remains of crabs, freshwater turtles, and 
a great variety of fruits and seeds, with some stems and branches ; 
such a collection of marine and freshwater organisms as is cha- 
racteristic of the delta of a large river. The great diversity of 
forms and the water-worn condition of many of the specimens 
indicate an assemblage brought together from a large area. On 
the other hand, the appearance of the fruits which I saw laid 
bare by the receding tide on the Sussex coast argues strongly 
for the view that they had grown close by. So uniform was 
their size and condition, that they might have fallen from one 
tree, and having germinated almost where they fell, left only an 
empty shell now filled by sand. Herein, too, they differ from all 
other specimens I have seen. The mineral cast of the interior 
of the London Clay and Belgian fruits which replaces the seed 
was evidently formed by the filtration of dissolved mineral matter 
through the pericarp, while the Sussex specimens are empty 
shells filled with sand pushed in from outside through the 
aperture left in germination. The absence of teredo-borings and 
water-wear favours this view ; but if this be the case, it is strange 
that there was no trace of the stem or leaves of the palm, which 
no one seems to have found in any of the localities. Water-worn 
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drift-wood with coniferous and dicotyledonous structure occurred 
along with the West Wittering specimens. 

The Belgian and Italian fruits must have floated some time, as 
they are often much bored, while the associated fossils have a 
somewhat more marine character than those of the London Clay. 

In every case there is ample evidence, as Bowerbank, Ettings- 
hausen, and Schimper have demonstrated, from both the fossil 
fauna and flora, of a tropical or at least subtropical climate. 


Nrravtres, Bowerbank. 

Nipadites, Bowerbank, Fossil Fruits and Seeds of the London Clay 
(1840), p. 1; Unger, Synopsis Plantarum Fossilium (1845), p. 180, 
Genera et Species Plant. Foss. (1850) p. 327; Ad. Brongniart, Tableau, 
(1849), p. 88; Ettingshausen, in Sitzungsb. Mat.-Nat. Cl. Akad. Wiss. 
Wien, viii. (1852) p. 491; Schimper, Traité Paléont. Végét. ii. (1870-72) 
p- 479; Watelet, Description des Plantes Fossiles du Bassin de Paris 
(1866), p. 91. 

Cocos, Burtin, Oryctographie de Bruzelles (1784), p. 118, t. xxx. A; 
Parkinson, Organic Remains (1804), p. 457 ; Ad. Brongniart, Prodrome 
(1828), p. 121. 

Pandanocarpum, Brongn. Prodrome, p. 138; Endlicher, Genera Plan- 
tarum (1836-40), p. 244. 

Cocites, Bronn, Lethea Geognostica (1837), i. p. 861. 

Burtinia, Endilicher, 1. c. p. 257; Unger, Synopsis, p. 187, Gen. et Sp. 
p- 339; Massalongo, Synopsis Palm. Fossil., in Lotos, i. (Prague, 1852), 
p- 205 *. 

Paleokeura, Massalongo, Plante Foss. Nove (Verona, 1853), p. 13, 
*Un Nuova Genere di Pandanee Fossile’ (1853), p. 21; Meschinelli and 
Squinabol, Flora Tert. Ital. (Padua, 1893), p. 160. 

Nipa, Ettingshausen, in Proc. Roy. Soc. xxix. (1879) p. 393. 

Drupz lanceolatz, ovate, obovate, vel cordiformes, 4-5- rarius 
3- vel 6-angulares, basi truncate et sepe lacersx, epicarpio 
tenue levi, mesocarpio fibroso, endocarpio duro, monosperme, 
embryone basali. 


Nivapires Burtini, Ad. Brongn. Tableau, p. 88; Lyell, in 
Quart. Journ. Geol. Soc. viii. (1852) p. 845, t. xix. figs. 1 & 

t. xx. figs. 7 & 8; Schimper, partim, J. c. p. 479. (Plate VI.) 

Cocos, Burtin, 1. c. 

Cocos Burtini, Brongn. Prodrome, p. 121. 

Cocites Burtini, Bronn, 1. c. 

* I have ignored Endlicher's Burtinia as, first, the evidence as to date of 
publication is not exact, the title-page of the ‘Genera Plantarum ’ bearing the 
date 1836-40, while that of the Preface is 1841, and secondly, his very brief 
diagnosis will not apply to any species of Nipadites. 
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Burtinia cocoides, Unger, Synops. p. 187, Gen. et Sp. p. 339; Massa- 
longo, Synops. p. 206 ; Ettingshausen, in Abh. Geol. Reichsanst. (1852) i. 
Abth. 3, nr. 1, p. 9. 

N. giganteus, Bowerb. Foss. Fr. Lond. Clay, p. 22, t. vi. f. 1; Unger, 
Gen. et Sp. p. 329. 

N. turgidus, Bowerd. partim, /. c. p. 21, t. v. f. 1; Unger, 1. ¢. 

N. Bowerbankii, Httingshausen, partim, J. c. p. g, et in Sitzungsb. Akad. 
Wiss. Wien, viii. (1852) p. 491. 

Nipa Burtini, Ettingsh. partim, in Proc. Roy. Soc. xxix. (1879) p. 393. 

Paleokeura Pellegriniana, Massal. Plant. Foss. Nov. p. 15, et Nuova 
Gen. (with four plates) ; Mesch. et Squin. Fl. Tert. Ital. p. 161. 

Drupa magna, semipedalis, obovata, sepius late obovata, vel fere 
suborbicularis, jam quadrangularis, faciebus duabus oppositis 
latis subcomplanatis vel convexis, duabus angustis sejunctis, jam 
faciebus tribus subequalibus, vel una majore; apice obtuso in@ 
terdum umbonato; basi truncata; angulis prominentibus sepe 
alatis; epicarpio levi; mesocarpio fibroso, hoc in faciebus vix 
unilinea, angulis autem multo crassiore ; endocarpio, quum rarius 
apparet, duro, fere unilineo. 

Size 54-7 inches long, 4-6 inches broad, 13-4 inches thick. 

There is often a marked depression below the apex, and the 
prominent angles are often flattened into a thin broad wing. 
Many of the Belgian and the Italian specimens are much bored 
by Teredinew. The cast of the interior, which takes the place of 
the seed, varies with the external shape of the drupe, which it 
almost equals in breadth and thickness, being more or less irre- 
gularly oval or oblate with three or more, usually rounded, angles. 
On the surface are often traces of the irregular fibrous coat like 
that of recent seeds. p 

Localities. Sheppey (London Clay). Near Selsea and West 
Wittering, Sussex. Hengistbury Head, Hants (Bracklesham). 
Woluwe and Schaerbeek, near Brussels (Middle Eocene). 
Breonio, Verona (Hocene). 

The Sheppey fruits are strongly pyritized, those from the south 
coast carbonized, and those from Belgium often enclosed in 
concretionary nodules. 


Nrrapires Parxinsonts, Bowerb. 1. c. p. 16, t. iv. ; Brongniart, 
Tableau, p. 88 ; Unger, Gen. et Sp. p. 328 ; Lyell, in Quart. Journ. 
Geol. Soc. viii. (1852) p. 346, t. 19. figs. 5 & 6. (Fl OViL 
figs. B, C.) 

A species of Almond, Douglas, Dissert. on Antiquity of the Earth 
(London, 1785), p. 25, t. v. 
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Cocos sp., Parkinson, Org. Rem. et t. vi. figs. 5-7, t. vii. figs. 1-5. 

Cocos Parkinsonis, Brongn. Prodr. p. 121. 

Cocites Parkinsonis, Bronn, Leth. Geogn. p. 861. 

N. turgidus, Bowerb. partim, Foss. Fr. Lond. Clay, p. 21, t. v. £23 
Unger, Gen. et Sp. p. 329. 

N. Bowerbankii, Eftingsh. partim, in Abh. Geol. Reichsanst. (1852) i. 
Abth. 3, no. 1, p. 9, et in Sitzungsb. Ak. Wiss. Wien, I. c. 

N. Parkinsoni, Schimper, Traité Pal. Vég. p. 480. 

Nipa Parkinsonis, Ettingsh. in Proc. Roy. Soc. xxix. (1879) p. 393. 

Drupa quam precedens multo minor, late obovata, subita 
acuminata, basi truncata ; haud compressa; angulis 4-6, seepius 4 
fere xquidistantibus; pericarpio, apice crasso solido, basi multo 
tenuiore vix unilinea ; epicarpio levi tenue ; mesocarpio cum fibris 
longitudinalibus sub epicarpio tenuibus et arcte confertis, tum 
crassioribus et sejunctis, fibrillis transversis intertextis; endo- 
carpio duro. 

A distinct species, of comparatively uniform size; the most 
perfect specimen measured 34 inches in length, 22 inches in 
breadth, and 53 inches in thickness, and the smallest 24 inches, 
2 inches, and 14 inch respectively. The strong longitudinal 
fibres of the mesocarp are characteristic; they are 4-14 line 
apart, the intervals being filled with closely-packed transverse 
fibrils. 

The cast of the interior is large, from 14-2 inches long, slightly 
broader, and from 1-13 inch thick, very broadly obovate, with a 
more or less acuminate apex and 4-5 more or less flattened sides 
with rounded angles. A fragment of a drupe not quite ripe 
(fig. C), in which the structure of the interior of the pericarp is 
preserved, shows the hard endocarp with the fibres passing from 
its outer surface, as obtains in Wipa fruticans. 

Localities. Sheppey ; Schaerbeek, Woluwe. 

The specimen figured by Burtin, Oryct. Bru. fig. C, may be an 
internal cast of the fruit of this species. 


NIpaDITES LANCEOLATUS, Bowerb. 1. c. p. 16, t. ili. fig. 7; Unger, 
Gen. et Sp. p. 828; Lyell, in Quart. Journ. Geol. Soe. viii. ce 
p. 346, t. 19; figs. 3 & 4. (PI. VII. fig. A.) 

N. crassus, Bowerb. 1. c. p. 12,t. ii. figs. 4 & 5; Unger, 1. c. p. 328. 

N. Bowerbankii, Ettingsh. partim, 1. c. 

N. Burtini, Schimper, partim, 1. ¢. p. 479. 

N. Parkinsoni, Schimp. partim, /. c. p. 480. 

Nipa lanceolata, Ettingsh. in Proc. Roy. Soc. xxix. p. 393. 

N. Burtini, Ettingsh. partim, ibid. 
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Drupa lanceolata vel ovato-lanceolata, subacuta vel subobtusa, 
epicarpio levi, quam in Parkinsont crassiore; mesocarplo cum 
fibris longitudinalibus sub epicarpio arcte confertis, tum crassi- 
oribus sed minus quam in precedente et minus sejunctis, fibrillis 
oblique transversis intertextis. ; 

The specimens vary in size from 23-8} inches long, 14-12 inch 
broad, and 5-17 lines thick, the thinnest ones being either 
unripe or very much compressed. As in the last species, the 
pericarp forms a thick, generally obtuse apical portion, while 
below it remains thicker than in that species ; the epicarp is also 
thicker, measuring about } line. The outer layer of mesocarp 
with the closely-set finer longitudinal fibres extends in the middle 
of the nut fora depth of about 3 a line, but is thinner below; the 
thicker fibres are more rarely exposed, when they are seen to be 
less coarse than in VW. Parkinsonis, and only from 3-3 line apart. 
The cast of the interior is, in the broader specimens broadly ovate, 
in the narrower oval. 

Localities. Sheppey (London Clay). Schaerbeek (Middle 
Eocene), fide Lyell in Quart. Journ. Geol. Soe. viii. p. 346. 


NipapirEs umBonatus, Bowerb. Foss. Fr. Lond. Clay, p. 9, 
t. 1; Unger, Gen. et Sp. p. 327. 

N. clavatus, Bowerb. 1. c, p. 15, t. iii. figs. 4-6 ; Unger, l. c.; ? Lyell, l. c. 
p. 346, t. xix. figs. 3 & 4. 

N. Bowerbankii, Ettingsh. partim, in Abh. Geol. Reichsanst., viii. (1852) 
p- 491 et in Sitzb, Akad. Wiss. Wien, viii. (1852) p. 491. 

N. Burtini, Schimper, partim, Traité Pal. Vég. p. 479. 

Nipa Burtini, Httingsh. partim, in Proc. Roy. Soe. 1. c. 

Drupa obovata, sepe anguste, et valde compressa, yel clavata, 
apice obtuso vel rotundato umbonato ; epicarpio levi; mesocarpio 
fibroso, fibris longitudinalibus externis densis, internis velut in 
NV. lanceolato. 

Locality. Sheppey (London Clay). 

The specimens are in most cases much compressed, and prob- 
ably immature. NV. clavatus seems to be a small form. 


NIPADITES CORDIFORMIS, Bowerb. 1. c. p- 18, t. ii. figs. 6-10; 
Unger, l. ¢. p. 828. 

N. semiteres, Bowerb. 1. ¢. p. 23, t. vi. figs. 2-4; Unger, 1. ¢. p- 329 ; 
Ettingsh. in Sitz. Akad. Wiss. Wien, viii. (1852) p. 492; Schimper, 1. c. 
p. 480. 

N. pyramidalis, Bowerb. J. c. p. 24, t. vi. figs. 5 & 6; Unger, 1. ¢. p- 329. 

N. Bowerbankii, Eétingsh. partim, J. c. 
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N. Burtini, Schimper, partim, 7. c. p. 479. 

N. pruniformis, Bowerd. partim, 1. ¢. p. 14, t. ii. fig. 12. 

Nipa Burtini, Ettingsh. partim, in Proc. Roy. Soc. xxix. p. 393. 

Nipa semiteres, Eittingsh. ibid. 

Drupa minor cordiformis apice subacuto, obtusiusculo vel sub- 
acuminato, sepe vix longior quam lata, interdum angustior; epi- 
carpio levi; mesocarpio cum fibris densis longitudinalibus. 

The specimens vary in size from 1-2 inches long, 3-14 inches 
broad, and 6-10 lines thick. Many are so strongly’ pyritized 
and others so worn, that traces of the epicarp are rarely to be 
seen ; transverse fibrils are nowhere exposed. 

Bowerbank’s figured specimen of NV. semiteres (Foss. Fr. Lond. 
Clay, t. iv. f.2) I have seen in the British Museum ; it cannot, I 
think, be separated from WN. cordiformis. Here, too, I place 
NV. pyramidalis, Bowerb., the figured specimen of which is also 
extant ; its regular pyramidal shape may be due to its position at 
the top of a head, or somewhere where pressure is evenly dis- 
tributed on all sides. 

NV. pruniformis, Bowerb., probably represents unripe fruits of 
this or the next species, or both. 

Locality. Sheppey (London Clay). 


Nipapires Eniipricus, Bowerb. l. ec. p. 11, t. ii. figs. 1-3; 
Unger, Gen. et Sp. p. 327. 

N. Bowerbankii, Ettingsh. partim, in Sitzb. Akad. Wiss. Wien, viii. 
(1852) p. 492. 

?.N. pruniformis, Bowerb. partim, 1. c. p. 14, t. crepe vale 

Nipa elliptica, Ettingsh. in Proc. Roy. Soc. xxix. p. 393. 

Drupa minor, elliptica, compressa, sepe in facie una complanata, 
apice obtuso; mesocarpio cum fibris longitudinalibus densis, 
fibrillis transversis subjacentibus in solo specimine apparentibus. 

The fruits vary in size from 14-1} inches long, 18-15 lines 
broad, and 5-7 lines thick. 

Locality. Sheppey (London Clay). 


Nipapites Heserrt, Watelet, Pl. foss. du Bassin de Paris, 
p- 92, t. xxix. figs. 2 & 3; Schimper, Traité Pal. Vég. p. 480. 

Drupa majuscula, late elliptica, quadrangularis, compressa ; 
epicarpio levi; mesocarpio fibroso. 

Judging from the figure and description, near WV. elliptica, 
Bowerb., but more globose. 

Locality. Issy, near Paris (Caleaire Grossier). 
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Species non satis nota. 


NiraprteEs acutus, Bowerb. l.c, p. 14, t. iii. fig. 1 ; Unger, 1. ¢ 
p 328. 

N. Bowerbankii, Ettingsh. partim, /. c. 

Nipa Burtini, Ettingsh. partim, 1. c. 

Drupa basi major, superne deminuta, apice acuto ; mesocarpio 
cum fibris densis longitudinalibus, crassioribus interspersis. 

The specimen figured by Bowerbank is nearly 23 inches long, 
and 13 inch broad near the base; it is much worn, and shows 
stronger longitudinal fibres with the intervening spaces filled 
with finer closely set ones with the same direction, but no trace of 
transverse fibrils. I can find no second specimen; and the one 
described is, in my opinion, too misshapen to form the type of a 
distinct species. 

Locality. Sheppey (London Clay). 


Species excludende. 


NrpapirEs PRovincIALIS, Saporta, in Mém. Soc. Géol. France, 
2. vill. (1868) p. 803, fig. 2; Schimper, Traité Pal. Vég. p. 480. 

Carpolithes provincialis, Saporta, in Ann. Sc. Nat. (Bot.) sér. 4. xvii. 
(1862) p. 200, t. i. fig. 6. 


Nipaprres curtus, Saporta, in Mém. Soc. Géol. 1. c. ; Schimper, 
lc. 


Carpolithes curtus, Saporta, J. c. p. 201, t. i. fig. 7. 


EXPLANATION OF THE PLATES. 
Prats VI. 
Nipadites Burtini, Brongn, From West Wittering, Sussex. Natural size. 


Puatz VII. 


A. Nipadites lanceoiatus, Bowerb. The lower part broken away disclosing the 
seed-cavity. 
B. Mipadites Parkinsonis, Bowerb. 


C. The. same in longitudinal section, showing at e fibres passing outwards 
from the hard endocarp, 


All natural size, from Sheppey specimens in Bowerbank’s own collection 
the Geological Department of the British Museum. 


Lrendle. Lusw. Soe, Jouns. Bot Vor.XXX. P16. 


W.G.Smith del. . West, Newmanim: 
RMorgan tith. 


NIPADITHS BURTINI, A.Brongn. 
from Sussex. 


Reale, 
Laxy. Soc. Journ. Bot Vor XXX. Py. 


RMeérgan delet Lith. West, Newman imp, 


A,NIPADITES LANCEOLATUS, Bowerh, B& C, N. PARKINSONIS, Bowerb. 
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On the Anatomy of a Plant from Senegambia. By ANNIE 
Lorna Smirg. (Communicated by G. F. Scorr Exxioz, 
M.A., F.L.S.) 

[Read 15th June, 1893.] 


(Puate VIII.) 


Tue unnamed plant described below was brought home from 
Tropical Africa by Mr. Scott Elliot, who found it on dry sandy 
laterite, between Sulimania and the Niger, about a quarter of a 
mile before the Farana ford. He very kindly placed it, along 
with his notes, at my disposal for investigation. 

Our object has been to see if anatomical characters would 
throw any light upon the affinity of the plant, which, unfortun- 
ately, had neither flower nor fruit to guide us in its determination. 
The plant is one of striking facies and likely to imprint its 
appearance on the memory, but no systematist at the British 
Museum or at Kew has recognized it. The guesses as to its 
affinity from macroscopic characters alone varied from Lycopo- 
diacee and Conifere on to Acanthacee, Melastomacee, and Thyme- 
leacee. I do not propose to give a very detailed account of the 
anatomy, since dried specimens do not afford adequate material 
for such a task. I have, however, made out enough to indicate 
the interesting character of the subject of examination. 

On Pl. VIII. fig. 1, I have represented part of the plant reduced 
by onethird. The root-stock, which is broken off just below the 
ground, isa stout structure with lateral rootlets, and is evidently 
persistent from year to year. The primary branches are radical 
and grow from 9 inches to a foot in height ; they have no annual 
rings, and can be of only one year’s growth. The leaves are de- 
cussate with a marked stipular line ; the broad bases embrace 
the stem, and they closely overlap the pair of leaves immediately 
above (fig. 1). The secondary slender branches have grown 
about half the height of the primary branches, they are inserted 
a little to the side of the axil of alternate leaves with a divergence 
of 4, but only those near the tip of the parent branch attain to 
full development. These secondary branches are round or only 
slightly flattened ; the primary branches are flattened to an almost 
rectangular shape. The older leaves are broad at the base, 
cordate-acuminate, with parallel veins and a strong midrib ending 
in ahard point. The leaves of the younger branches are narrower 
and less developed, and show three distinct veins, especially after 
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maceration. ‘The veins are interlaced by strands of sclerenchyma 
(fig. 2), and curve in at the base of the leaf, entering the stem 
together as one bundle. 

The whole plant appears to be adapted to desert growth and 
even to the occurrence of desert fires. The natives are in the 
habit of burning down the grass every year, and this specimen 
bore distinct traces of scorching ; the soft tissue of the broad 
leaves is burned, except the part protected by the leaf below (fig. 
2), the sclerenchyma is laid bare, but the leaf as a whole remains ; 
the secondary branches and leaves, which are unharmed, are of 
more recent and evidently very rapid growth. The plant was 
gathered after the first two or three tornados of the rainy season, 
but before the rainy season proper, 7. é. just when everything is 
starting growth. The larger internodes and smaller leaves of 
the crowded branches indicate very clearly a change in the con- 
ditions of life. 

The stipular sheath of the stem is strongly sclerotic ; the same 
arrangement of cells extends up the back of the leaf over the 
midrib (Pl. VIII. fig. 4), affording additional protection against 
external influences. The cortex is crushed, and as a rule the 
normal phloem is very much reduced. The part of the stem I 
have chosen for figure 5 showed the phloem more distinctly than 
atany other point. The outer xylem consists of wood fibres and 
vessels with bordered pits; the vessels of the inner xylem are 
spiral. Just inside these, round the periphery of the pith, are 
groups of phloem (fig. 5) belonging to the leaf-trace bundles. 
This tissue passes out to form the bi-collateral bundle of the leaf, 
and remains active in the inner protected portion of the leaf, the 
normal phloem being much crushed (fig. 4). The smaller bundles, 
as is often the case, do not seem to be bi-collateral. Scattered 
irregularly through the xylem is a series of phloem islands 
developed centrifugally from the cambium (figs. 5 & 6). This 
is plainly seen from the radial position of the cells of the phloem 
islands, which consist of sieve-tubes and companion cells with 
parenchyma. There are also some islands in process of formation 
which show no trace of internal cambium. The medullary 
phloem groups show no cambium; the central pith is composed 
of large pitted cells densely filled with needle crystals of calcium 
oxalate. 

I have not drawn any longitudinal sections owing to the state 
of the material ; callus had in each case formed over the sieve- 
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plates obliterating the perforations, and the medullary phloem 
was much shrivelled. Dr. Scott, to whom I am much indebted 
for confirming my anatomical observations, thinks it would be 
almost impossible to detect perforations in material so long 
gathered andso dry. I failed to do so with a magnification of 
1300 diameters. The lateral roots show interxylary phloem 
islands ; I have been unable to see very young stages, but I do 
not think they lie within the primary wood as in Chironia and 
Strychnos *. 

According to our present knowledge, this peculiar anatomical 
structure considerably narrows down the systematic limits within 
which the plant must come. To decide as nearly as possible 
what might be its affinity, I have examined plants belonging to 
the orders Loganiacee, Acanthacee, Peneaceea, Gentianacee, and 
Melastomacee, but without such definite success as would warrant 
my placing it in any of them. 

In some respects this essay may be instructive in showing the 
limits of plant anatomy in affording characters of value to the 
systematist. 

My anatomical work has been done in the Laboratory of the 
Botanical Department of the British Museum, and I have to 
thank the officials both for advice and material. 


EXPLANATION OF PLATE VIII. 


. Part of plant, reduced one third. 

. Broad leaf, slightly enlarged. 

. Narrow leaf, slightly enlarged. 

. Transverse section of leaf mid-rib, x 150. 

. Transverse section of part of primary branch: ph.i., phloem 
islands; ph.g., phloem groups: X 150. 

6. Transverse section of phloem island, x 450. 


ou Rm Oo he 


* Scott and Brebner on Internal Phloem in the Root and Stem of Dicotyledons, 
Annals of Botany, vol. y. p. 281. 
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Tur Frora or tHE Tones or Frrenpry Istanps, with Descrip- 
tions of and Notes on some New or Remarkable Plants, 
partly from the Solomon Islands. By W. Borrine Hemstey, 
A.L.S., F.R.S. (Contributed by permission of the Director 
of the Royal Gardens, Kew.) 


{Read Ist June, 1893. ] 
(Puates IX.-XT.) 


1. Introductory Note on the Tonga Flora. 


AxrnoucH I have drawn up as complete a list as I could of the 
vascular plants hitherto collected in the Tonga Islands, the few 
preliminary observations I have to make on the flora of that 
group relate chiefly to a collection of dried plants, mostly from 
the island of Eua, made by Mr. J. J. Lister during the years 
1889 and 1890. As Mr. Lister is present and has promised to 
give you some particulars of the position and composition of the 
islands, and of the local conditions under which plant-life exists *, 
it will be sufficient for me to pomt out that the Tonga Islands 
lie a little south-east of Fiji, that Eua lies to the south-east of 
the comparatively very low (about sixty feet in its highest part) 
though much larger island of Tongatabou, and that it has a 
central ridge of high ground which attains a height of upwards 
of 1000 feet above the level of the sea. Tongatabou was touched, 
I believe, by Cook on all three voyages, for there are Tongan 
plants in the British Museum collected by Banks and Solander, 
by Forster, and by Nelson. Various other expeditions have 
touched there, including Wilkes’s United States and the ‘ Chal- 
lenger’ expeditions ; and as the late Professor Moseley’s collec- 
tion made there on the voyage of the ‘ Challenger’ has not been 
published, I propose including it in the Enumeration which 
follows these observations. 

The vegetation of Eua differs from that of Tongatabou in 
having some peculiar species, at least so far as our present data 
go; and it also includes a considerable number of Polynesian 
forms not found in the low coral islands. The violaceous Meli- 

cytus ramiflorus is one of the most interesting plants found in 
Hua by Mr. Lister. It is a common New Zealand shrub or 


* Mr. Lister has kindly communicated the substance of his remarks, which 
will follow my observations on the flora. 
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small tree, which has also been collected in the Kermadec 
Islands and in Norfolk Island; and Mr. Lister’s discovery gives 
the genus a considerable north-eastern extension, Besides 
the New-Zealand species there are two or three undescribed 
ones from New Caledonia, but I am not aware that the genus 
exists in Fiji. Among the Mangroves collected by Mr. Lister 
is a small specimen which Dr. Stapf has identified with the 
American Rhizophora Mangle, a species common on the shores 
of tropical America and also found on the West - African 
coast. I have compared it myself,and I agree with Dr. Stapf 
that it is much more like the American than either of the Old 
World, or eastern species; but it may have been accidentally 
introduced with ballast. With the permission of Mr. Thiselton 
Dyer, the Director of Kew, I am able to show you this and a 
selection of other interesting objects from Polynesia. 

Several of the plants collected in Eua have not been exactly 
matched, but my Kew colleagues and I have not ventured to 
describe many of them because we are unwilling to add unneces- 
sarily to synonymy, and much research would be involved in 
thoroughly working them out. Ardisia Listert and Oyrtandra 
Listeri are inconspicuous species of their genera, but apparently 
quite distinct from anything described. Graptophyllum Sipho- 
nostena had previously been found in Fiji and Samoa, and Dr. 
Stapf has now fully described it. The plant I have doubtingly 
referred to the Monimiaceous genus Hedycarya is in too young 
a condition for satisfactory determination. 

Mr. Lister’s Tongan collection numbers nearly 200 species of 
vascular plants, of which about 100 were not previously repre- 
sented in the Kew Herbarium from those islands; nor are they 
recorded in Seemann’s ‘ Flora Vitiensis’ as being in the British 
Museum. 

Moseley collected 76 species of vascular plants in Tongatabou ; 
and the following enumeration of all the plants collected by Mose- 
ley, Lister, and recorded by Seemann in his ‘Flora Vitiensis,’ 
contains 337 species belonging to 234 genera and 82 natural 
orders. I had not time to work out their distribution in detail 
previous to reading this paper; but Mr. J, F. Jeffrey has re- 
written the Enumeration and collected the details of the distri- 
bution of each species, so far as it could be done at Kew, from 
manuscript lists and published records, and constructed the table 


upon which my remarks, at the end of the Enumeration, on the 
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composition of the flora are based. A close scrutiny of the 
Kew and British Museum herbaria would probably yield a few 
additional species. 


2. Notes on the Position, Geology, and Aspects of the Vegetation 
of the Tonga Islands. By J. J. Lister, Esq., M.A. 


The Tonga or Friendly group consists of a number of small 
islands scattered along an axis whose direction is N.N.E. and 
S.S.W. The length of the group is about 200 miles. Some 
400 miles to the W.N.W. are the large islands of Fiji, and the 
Samoa islands are about 300 miles away in the direction of the 
axis northward. Tongatabou*, the largest island of the group, 
is situated at the southern end, and is about 1000 miles from 
Auckland in New Zealand. The 20th parallel of south latitude 
passes through the middle of the group. 

The group is composed in part of a line of volcanoes which 
traverses it lengthwise. Some of these are still active, while 
others are only the broken-down remnants of voleanoes which 
have been long extinct. In 1885 a submarine eruption occurred, 
and a mound of ashes t was built up in the interval between two 
of the existing islands; but this has since been largely worn 
away by the sea. 

The other islands of the group are for the greater part formed 
of reef-limestone. In some of them an underlying basis is ex- 
posed, formed of volcanic tuffs laid out beneath the sea, and in a 
few cases the islands consist entirely of the latter formation. 

Movements both of elevation and subsidence have occurred, 
but the more recent tendency has been, in the main at least, one of 
elevation. Vavaw, a limestone island in the northern part, is 
about 500 feet high; and Hwa, in the south, is over 1000 feet. 
Some of the volcanoes attain greater heights. The other islands 
are for the most part little elevated and flat. Generally it may 
be said that all the high ground of the group is either the summits 
of volcanoes, active or extinct, or composed of reef-limestones, 
which were, of course, formed beneath the sea. 

Soundings show that the islands are situated at the northern 
end of an extensive plateau which reaches far to the southward 


* Designated Amsterdam Island in some of the older charts.—W. B. H. 
+ Falcon Island, it has been named.—W. B. H. 
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in the direction of New Zealand. In the interval between its 
southern limit and those islands is another shoal area, on which 
the small volcanic Kermadec Islands are situated. It has been 
pointed out that the volcanoes of the Kermadec and Tonga 
Islands continue the direction of those of the Taupo zone of 
volcanoes of the North Island of New Zealand. To the east of 
the Tonga plateau the sea-bottom descends to 4530 and 44.29 
fathoms, the greatest measured depths in the southern hemi- 
sphere. Between Tonga and Fiji there is a depth of 1500 
fathoms. 

At the close of the last century the Tonga Islands appear to 
have been thickly populated and extensively cultivated. At the 
present time the population has greatly decreased, and much of 
the cultivated land has passed into a wild state. 

The higher part of the island of Zwa presents a vegetation 
of a different character from that met with in the adjoining 
islands. 

This island, which is rather more than twelve miles long, is 
composed of a basis of volcanic tuffs overlain by reef-formation. 
On the high ridge of the island the limestone appears in isolated 
masses and pinnacles, which stand out above the red volcanic 
soil, while in the lower part it forms wide terraces at different 
levels, the upper ones ending in lines of inland cliffs. The 
eastern side, presented to the trade wind, rises abruptly from 
the shore in ranges of limestone cliffs alternating with steep 
slopes, covered with a dense wind-swept forest-growth. On the 
western side the surface is scored by watercourses which traverse 
the voleanic basis. The streams, on meeting the limestone ter- 
races, dip underground and pursue a subterranean course to the 
sea. This aspect is in marked contrast with the eastern. In- 
stead of the dense wind-swept growth, there are wide open spaces 
alternating with belts of luxuriant bush which cover in the water- 
channels. The open spaces are often dotted over with Screw- 
Pines (Pandanus odoratissimus) with their curious prop-like air- 
roots, and are generally covered with a coarse herbage. In the 
volcanic part the soil is often bare, and shows bright red, yellow, 
or brown from the decomposing rock. When it is covered the 
tracts of volcanic formation can be recognized by the plants 
which grow on them: Melastoma denticulatum and some of the 
Ferns are, I believe, never found elsewhere. The great crowns 
of the Tree-Ferns are conspicuous features when looking down 

M2 
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on a tract of bush from the cliffs. Along the eastern shore the 
Piu or Biu Palms (Pritchardia pacifica), with their great fan 
leaves, are very handsome objects. The trees are not generally 
very high, running to about 60 to 80 feet. After penetrating 
the outer edge of a belt of bush, festooned with creepers, Hntada 
scandens and various species of Ipomea, with sulphur-coloured, 
blue or purple flowers, there was generally no difficulty in 
making one’s way about. 

My collections at Eua were made during a visit of a fortnight 
in December 1889, and in two days which I spent there in June 
of the same year. In December I think I obtained most of the 
plants which were in flower at the time in the higher part of the 
island, but I have no doubt that there are many plants on the 
island not represented in the collection. 

In conclusion I may perhaps be permitted to point out that 
while the contour of the sea-bottom, with the great southerly 
extension of the Tonga plateau, suggests that a closer connection 
may at one time have existed between New Zealand and land 
to the northward, the geological structure of the present Tonga 
islands would not lead us to expect that an ancient fauna and 
flora survives on them; for, as was shown above, all the high 
ground of the group either consists of the outpourings of vol- 
canoes, or has been submerged within the period during which 
the existing reef-limestones have been formed. 

Mr. E. A. Smith informs me that the land mollusks are quite 
of a Polynesian character, and show no special affinities with 
those of New Zealand. 

With regard to the birds, to which I have devoted some at- 
tention, the}same statement holds good. Compared with those 
of Fiji and Samoa, the birds of Tonga are few in number and 
very little specialized. There are no peculiar genera, and prob- 
ably only four peculiar species, each of which is represented by 
allied species, both in Fiji and Samoa. With the very peculiar 
bird-fauna of New Zealand there are certainly no special 
affinities*, J.J. Lisrer. 


* A fuller account of the Geology of the Tonga Islands will be found in the 
Quarterly Journal of the Geological Society, November 1891, vol. xlvii. p. 590, 
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3. Observations on some Remarkable Plants from the 
Solomon Islands. 


The Solomon group consists of a chain of islands, some 600 
miles in length, extending in a south-easterly direction, from 
New Britain and New Ireland (now the New Pomerania and New 
Mecklenburg of the Germans), nearly to the New Hebrides. 
The larger islands are from 50 to 100 miles in length, and 15 to 
30 miles in breadth, with elevations of 8000 feet in Guadaleanar, 
in the south, to 10,000 feet in Bougainville, in the north. So 
far as I know, none of the earlier voyagers landed in these 
islands ; but they were visited by D’Urville in 1838, and by 
Denham (H.M.S. ‘ Herald’) in 1853; and William Milne, who 
was attached to the ‘ Herald’ in the capacity of botanical col- 
lector for Kew, collected some 200 species of plants in the coast 
region, nearly all of which are plants of wide range. Within 
the last decade, however, both English and Germans have 
reached the mountains of the interior of some of the islands, and 
discovered a varied and curious indigenous flora. Dr. K. Schu- 
mann has published some of the novelties collected by Dr. 
Naumann and other Germans in the ninth volume of Engler’s 
‘ Jahrbiicher’; and Dr. H. B. Guppy, in his book entitled ‘The 
Solomon Islands and their Natives,’ gives a rough list of the 
plants he collected, from approximate determinations made 
at Kew. This collection contained a considerable number 
of novelties, some of which have since been described by 
Dr. Beccari, Professor D. Oliver, and myself; but many of the 
specimens were insufficient for description, though evidently un- 
described. To some considerable extent this collection has been 
supplemented by the Rev. R. B. Comins, who brought home a 
small parcel of dried plants in 1890, and who has since sent to 
Kew two other small parcels. It is not my intention at present 
to attempt to give an enumeration of all the plants known from 
the Solomon Islands, because it would be, at best, a very small 
fragment of a manifestly rich endemic flora, therefore I will 
confine myself to directing attention to afew of the more re- 
markable plants contained in the collections to which I have 
referred. 

As Dr. Guppy was first in the field, I will begin with some of 
his novelties. Myrmecophilous plants appear to abound, espe- 
cially the rubiaceous genera Hydnophytum and Myrmecodia. 
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They are epiphytes growing chiefly on the mangrove trees and 
bushes on the coast. The galleried tuberous stems are some- 
times as much as eighteen inches long. I have here an example 
of each genus. A new genus of Pandanacez (which 1 have named 
Sararanga sinuosa, Sararang being the native name of this tree, 
see p. 216, Pl. XI.), a tree fifty feet high, with long, narrow, 
almost unarmed leaves, and a panicled spadix of white female 
flowers, was discovered in Fauro island at elevations of 1600 to 
1900 feet, and is, indeed, the most remarkable plant of the col- 
lection. Dr. O. Beccari collected the same, or a closely allied 
species, in the island of Jobie, North-western New Guinea, and 
about twenty degrees west of Fauro. Although the material is 
incomplete I propose publishing such a description of it as I can. 
Cominsia Guppyi, Hemsl.*, is a new genus of Scitamines, allied 
to Phrynium, and characterized by an elongated inflorescence 
with the flowers clustered in boat-shaped bracts, and opening 
one atatime. The elongated tube of the corolla, the dehiscent 
fruit, and the rugose corky seed with an empty cavity parallel 
to the curved embryo, are also characteristic. This plant was 
collected in Fauro Island by Dr. Guppy, and in San Christoval, 
in the extreme south of the group, by Mr. Comins. 

Proceeding to some of Mr. Comins’s plants, I will first direct 
attention to the Sapotaceous genus Chelonespermum, published 
last year (1892) in the‘ Annals of Botany,’ with illustrations from 
admirable drawings by Mrs. Thiselton Dyer and Miss M. Smith. 
The genus was really founded upon the seeds, which are, indeed, 
among the most curious in the vegetable kingdom. One is con- 
tained in each fruit, which is pear-shaped, and has a more or less 
fleshy pericarp, though the ovary is two-celled, with one ovule 
in each cell. The seed is a dorsi-ventral body, and I may explain 
that it is erect in the fruit with reference to these two very 
different surfaces. On the smooth surface or back, the pericarp 
is quite thin, whereas on the uneven or hilum surface it is pulpy, 
and of sufficient thickness to form a symmetrical fruit. The 
embryo fills the whole cavity of the testa, or is enveloped in a 
very thin film of endosperm, at least in the mature state. It 
has two very large, fleshy, plano-convex cotyledons applied face 
to face, and a short thick radicle, which probably emerges in 
germination through an opening in the testa, the beginning of 


* «Annals of Botany,’ v. p. 501, pl. 27. 
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which may be seen in some of the seeds near the base. I ex- 
tracted the embryos for examination, and afterwards stuck the 
testa together again to make museum specimens. I have de- 
scribed four species of this genus: two from the Solomon Islands, 
one from Fiji, collected by Mr. J. Horne, the late Director of 
the Mauritius Botanic Gardens, and one presented to Kew by 
the Rev. G. Henslow, the native country of which is unknown. 
According to Mr. Comins’s notes these seeds are known in the 
, Solomon Islands by a name signifying turtle-seed; hence my 
name Chelonespermum. 

The next thing I have to notice is Lepinia taitensis, which 
has one of the most singularly constructed fruits in existence. 
It is a member of the Apocynacex, and in the flowering-stage 
the ovary is undivided, but soon the usually four carpels of 
which it is composed separate from each other except at the tips, 
and develop long slender stalks carrying up the seed-bearing 
portions in the form of across. This tree would appear to be 
exceedingly rare. Decaisne described and figured it as long ago 
as 1849 from Tahitan specimens, and, so far as I am aware, it 
has not been found in any locality between Tahiti and San 
Christoval, in the Solomon Islands, where Mr. Comins collected 
the present specimen, localities separated by about 3300 miles 
of water and small islands. I think it must be extremely rare 
in Tahiti, because we have no specimen in the many collections 
from that island at Kew, nor does it exist in any of the earlier 
collections in the British Museum. I will not attempt to explain 
the object of this curious development. 

I will conclude these notes with a few remarks on some other 
new plants from Mr. Comins’s last collection, described at 
p- 211. Dysoaylum megalanthum, a Meliaceous tree, is remarkable 
for the large size of its flowers. Crossostyles Cominsii (p. 212) is 
a member of the Legnotidex, and the present species is charac- 
terized by having entire petals and no staminodes. Eugenia 
salomonensis is a very showy species of its genus, and Ruwellia 
Guppyt must be a very ornamental plant. 

Finally I may mention <Antiaris turbinifera (p. 215), the 
Humming-top tree of the natives, who make humming-tops of 
the crustaceous endocarp of the fruit. 
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4, Exumeration of the Vascular Plants of the Tonga Islands, 
together. with their Distribution, Local and General. 


The following Enumeration is, perhaps, not quite complete, 
because I have not searched the herbaria systematically through ; 
that being a task beyond the time at my disposal. Nevertheless 
it is doubtless very nearly exhaustive so far as Kew and the 
British Museum Collections are concerned, because I have taken 
up every species recorded by Seemann (‘ Flora Vitiensis’) as 
existing in the British Museum from the group. I have included 
all the lists of Tonga plants in the Kew Herbarium—or rather 
Mr. Jeffrey, to a great extent, collected this information for me ; 
and I have specially examined the Kew Herbarium in many 
instances for plants of whose existence in the Tonga group 
I had no evidence, although they are known to inhabit either 
the Fijis or Navigator Islands, or both. Among such as I have 
not found are Lepidium piscidium, Forst., Kleinhovia hospita, 
Linn., Afzelia bijuga, A. Gray, Parinarium insularum, A. Gray, 
P. laurinum, A. Gray, and Flagellaria indica, Linn. But Mr. 
Lister particularly mentions, p. 162, that he is of opinion that 
he did not exhaust the botany of the island of Eua. Briefly, the 
sources are the British Museum and Kew Herbaria; published 
so far as the former is concerned, and mostly unpublished so far 
as the latteris concerned. The principal books used are A. Gray’s 
‘ Botany ’(1854) of the United States Exploring Expedition, 1888 
—1842 ;Seemann’s ‘ Flora Vitiensis,’ 1865-73 ; Hillebrand’s ‘ Flora 
of the Hawaiian Islands,’ 1888; and Drake del Castillo’s ‘ Flore 
de la Polynésie Frangaise,’ 1893. I did not think it desirable to 
consult the earlier works, such as Endlicher’s ‘ Bemerkungen 
iiber die Flora der Siidseeinseln,’ 1836, and Forster’s ‘ Florule 
Insularum Australium Prodromus,’ 1786, because without a 
great expenditure of time it might have led to confusion in the 
nomenclature. 

The plan of the Enumeration is to give as near as possible the 
most generally used name of each plant, with a few of the more 
important synonyms, such as are employed in the works named, 
followed by the names of the persons who have collected the 
plant in the Tonga Islands, and its general distribution *. The 


* In the distribution, “Samoa” is employed to designate the particular island 


and “ Navigator” the group. This group is reckoned east of the Tonga or 
Friendly Islands, 
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collectors who contributed the material here consolidated are 
about twenty in number. First come the early collections de- 
posited mainly in the British Museum, though some of them are 
also represented in other herbaria. These are by Sir Joseph 
Banks and Dr. D. C. Solander, who accompanied Captain Cook on 
his first voyage in 1768-1771; Dr. J. Reinhold Forster and his son 
George, who were naturalists to Cook’s second voyage, 1772-1775 ; 
and Mr, David Nelson, who was on the third voyage in 1776- 
1780. Some of the specimens in the British Museum are simply 
marked “ Cook,” without any indication of the voyage. Another 
important collection in the British Museum, of which there is 
also a set at Kew, was made by George Barelay, on the voyage 
of H.M.S. ‘ Sulphur,’ from 1835-1841. He was primarily a 
collector of seeds and living plants for Kew, and his letters to 
W. T. Aiton, the director, and J. Smith, the curator, are preserved 
there. The Tonga plants in the Kew Herbarium include a por- 
tion of the Forsters’ collection ; a few collected by James Macrae, 
who travelled for the Horticultural Society of London, 1824-1826; 
a small number labelled ‘‘ Beechey,”’ who was Captain of H.M.S. 
‘ Blossom,’ 1825-1828 ; a considerable collection made by Alex- 
ander Mathews, a Chiswick gardener, in 1841; a few by Sir 
Everard Home in 1851; a collection made by the algologist W. 
H. Harvey during his sojourn in the southern hemisphere, 1854 
to 1856; a collection made by Dr. Greffe, a Swiss gentleman, 
about 1862; Professor H. N. Moseley’s collection made on the 
voyage of H.M.S. ‘ Challenger,’ 1873-1876 ; a collection made by 
Mr. T. B. Cartwright during a cruise in 1888; and, finally, Mr. J. 
J. Lister’s collection, chiefly from the island of Eua, made in 1889 
and 1890. In addition to the foregoing, the French collectors 
or commanders of expeditions, Lesson, Hombron and D’Urville, 
are sometimes cited; a German named Jensen, who collected 
some Cyperacee determined by Mr. C. B. Clarke; and the United 
States Exploring Expedition ; a set of plants of the last being in 
the Kew Herbarium. It has not been considered necessary to 
cite the names of all collectors in each case. The names of a few 
persons who have contributed one or two plants only are not 
included in the foregoing account. 

In answer to my inquiries respecting cultivated plants, Mr. 
Lister informs me that the cocoa-nut, tobacco, sugar, maize, taro 
(Colocasia antiquorum), pine-apple, orange, lime, breadfruit, yam, 
sweet potato, kava (Piper methysticum), paper mulberry (Brous- 
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sonetia papyrifera), and a number of varieties of banana are cul- 
tivated; but the only one of these plants that struck him as 
being also wild was the cocoa-nut. Cotton was formerly culti- 
vated and has become colonized, but he is unable to say from 
actual observation whether the cultivation is still continued. 
With regard to the bamboo, its presence in the island has not 
been impressed on his memory ; yet there is one, Schizostachyum 
glaucifolium, Munro, which might be expected to occur, as it 
inhabits the Fiji, Navigator, Society, and Marquesas Islands. 


ANONACER. 
Cananga odorata, Hook. f. et Thoms.— Greffe ; Moseley. 


Ava, Tenasserim, Java, and Philippines. Cultivated widely in 
the tropics. 


Anona squamosa, Linn.— U.S. Expl. Exped. 
Introduced from America. 


MENISPERMACED. 

Stephania hernandiefolia, Walp. (including S. Forsteri, A. 
Gray).—U.S. Hupl. Exped.; Harvey. 

Samoa, Tahiti, and Marquesas Islands, Australia northward 
through tropical Asia to China and Japan; also in tropical 
Africa. 

CRUCIFERA. 
Cardamine sarmentosa, Forst.—Barclay ; Cartwright. 
New Caledonia, Fiji, Union, Samoa, Society, and Marquesas 


Islands; also recorded from Peru, about Lima, where it was 
doubtless introduced. . 


Senebiera didyma, Pers.—Cartwright. 


A widely-spread weed, the native country of which is un- 
certain. 


[Lepidium piscidium, Forst., a characteristic sea-side plant 
from New Caledonia to the Society and Sandwich Islands, in- 
cluding many of the small coral islands, is not represented in the 
Kew Herbarium from the Tonga Islands, nor have I found any 


record of its occurrence. | 
VIOLARIER. 
Melicytus ramiflorus, Forst.— Lister. 
Norfolk Island, the Kermadec group, and New Zealand. 
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Brxines. 


Xylosma orbiculatum, Forst.— U.S. Expl. Exped. ; Lister. 
Fiji eastward to the Marquesas Islands. 


PITTOsPORES. 
Pittosporum arborescens, Rich.— U.S. Expl. Exped.; Greffe; 
Lister. 
Fiji Islands. 
Pittosporum Brackenridgei, A. Gray.—Cartwright ; Lister. 
Fiji Islands. 


Pittosporum rhytidocarpum, A. Gray.—Lister. 
Fiji Islands, 
PoORTULACES. 

Portulaca oleracea, Linn.— U.S. Expl. Exped. 

Common, especially in maritime districts, in tropical and sub- 
tropical regions generally. 

Portulaca quadrifida, Linn Barclay; U.S. Expl. Exped. 

Warm regions of the Old World. 


GUTTIFER2. 


Garcinia sessilis, Seem.—Welson; Lister. 
New Caledonia and Fiji Islands. 


Calophyllum spectabile, Willd.—U.S. Expl. Exped. 
Fiji and Society Islands, Java, Malayan peninsula, and Ceylon. 


MAtLvacez. 
Sida microphylla, Cav.— Forster ; Moseley. 
New Caledonia, Fiji and Samoa Islands, Pescadores Islands in 
the Marshall Group, India, and Bourbon. 


Sida rhombifolia, Linn.—Cartwright ; Lister. 

Fiji to Marquesas Islands ; and tropical and subtropical regions 
generally. 

Sida spinosa, Linn.— U.S. Expl. Exped. 

Sandwich Islands (“a late arrival trom tropical America ’’). 
Tropics and subtropical regions generally. _ 


Urena lobata, Linn.— U.S. Expl. Exped.; Harvey ; Cartwright. 
Fiji to Marquesas Islands. Tropics generally. 
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Urena morifolia, DC.—Recorded from the Tonga Islands on 
the authority of DeCandolle (Prodr. i. p. 442). 

Fiji Islands. 

This has been doubtfully referred by Dr. Masters (in Hook. f. 
Fl. Brit. Ind. i. p. 330) to U. sinwata. 


Hibiscus Abelmoschus, Linn.— Barclay ; Lister. 
Cultivated and wild in most tropical countries, but uncertain 
where it is really indigenous. 


Hibiscus Rosa-sinensis, Linn.— Home. 

Fiji eastward to the Marquesas Islands (cultivated and sub- 
spontaneous). . China, India, Java, and Timor. 

Hibiscus tiliaceus, Linn.— Harvey; Cartwright; Lister, and 
others. 

Fiji to Marquesas and Sandwich Islands; and generally dispersed 
in the tropics and extending to some subtropical countries. 


Thespesia populnea, Corr.— Lister. 
Fiji to the Marquesas and Sandwich Islands, and tropics of the 
Old World, chiefly on sea-shores, including Western Africa. 


STERCULIACER. 
Heritiera littoralis, DC.—Welson ; U.S. Expl. Exped. 


New Caledonia and Fiji. Littoral in tropical Asia, Australia, 
and H. Africa. 


Melochia odorata, Forst.—Forster ; Barclay; Harvey. 
New Caledonia, New Hebrides, Fiji, and Samoa ; also in Dam- 
mar and Timor Laut. 


M. vitiensis, Gray, is probably the same as I. odorata, Forst. 


TILTACER. 
Grewia Mallococca, Linn. f.—orster; Moseley; Lister, and 
others. 
Fiji, Samoa, and Society Islands. 


Grewia prunifolia, A, Gray.— Moseley. 
Fiji Islands, 


Triumfetta procumbens, Forst.— Mathews; Harvey; Home ; 
Greffe; Cartwright. 

Throughout western Polynesia, from New Caledonia to Fiji 
and Samoa. Also in the Seychelles, Diego Garcia, and the 


Keeling Islands, through the Malay Archipelago, and in Fitzroy 
Island off the coast of Queensland, 
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Elzocarpus cassinioides, A. Gray.—U.S. Expl. Exped. 
Fiji Islands. 

GERANIACES. 
Oxalis corniculata, Linn.— Moseley ; Cartwright. 
Dispersed in nearly all warm and temperate regions, 


RuracEs. 
Evodia hortensis, Forst.—Forster; Nelson; Home; Greffe; 
Lister. 
New Guinea, eastward to Samoa. 


Micromelum pubescens, Blume, var. glabrescens, Oliver (M. mi- 
nutum, Seem.).—Forster; Moseley; Cartwright; Lister, and 
others. 

New Caledonia and Fiji Islands, and tropical Australia, through 
the Malay Archipelago, to India and China. 


Citrus Decumana, Linn.— U.S. Expl. Exped. 
Introduced and cultivated in the Fiji and Tonga Islands. 


BURSFRACES. 
Canarium Harveyi, Seem.— Harvey ; Lister. 
Restricted to the Tonga Islands. 


SIMARUBER. 
Suriana maritima, Linn.— Harvey ; Mathews. 
Ellice and Phenix groups eastward to the Society Islands ; and 
widely spread on tropical sea-shores of both hemispheres, though 
hitherto not found in West Africa. 


Meriacen. 
Vavea amicorum, Benth.—Barclay; Moseley; Cartwright ; 
Lister, and others, 
Confined to the Tonga Islands. 


Dysoxylum Richii, C. DC. (D. alliaceum, Seem. non Blume).— 


Greffe; Forster; Barclay. 
Fiji and Navigator Islands. 


Melia Azedarach, Linn.— Lister. 
Introduced. China, India, and commonly cultivated and natu- 
ralized in other warm countries. 


Carapa moluccensis, Lam. (C. obovata, Blwme).—Lister. 
Fiji, N. Australia, through Malaya to India; also in tropical 
Africa and Madagascar. 
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OLACINEE. 


Villaresia samoense, Benth. et Hook. f—Lister. 
Samoa or Navigator Islands. 


CELASTRINER. 


Gymnosporia vitiensis, Seem.—Welson ; Lister, and others. 
Fiji eastward to the Society Islands. 


RHAMNACER. 


Colubrina asiatica, Brongn.— Lister. 

Throughout Polynesia from New Caledonia to the Marquesas 
and Sandwich Islands, and widely spread in the tropics of the 
Old World. 


Alphitonia excelsa, Reiss— Home; Lister. 
New Caledonia eastward to the Marquesas Islands and Timor 
Laut, tropical Australia. 


Cardiospermum Halicacabum, Linn.— Harvey. 
Throughout Polynesia and throughout the tropical regions of 
the world. 
SAPINDACER. 
Allophyllus Cobbe, Blume (Schmidelia Cobbe, DC.).— Home. 
Samoa and Society Islands, Northern Australia, and tropical 
Asia. 


Cupania glauca, Camb. (Guioa glauca, Radik.).—Lister. 
New Caledonia. 


Ratonia falcata, Seem. (Cupania falcata, 4. Gray)-~—Woseley. 
Fiji Islands. 


Ratonia stipitata, Benth. (Cupania lentiscifolia, Pers.).— 
Forster; U.S. Bapl. Exped. 


Samoa, Society Islands, and East Australia, 


Pometia pinnata, Forst.— Forster. 
Fiji, Samoa Islands, and New Guinea. 


Dodonza viscosa, F orst.— Harvey. 
New Caledonia and Fiji eastward to the Society and Sandwich 
Islands. Tropical and subtropical regions of the world almost 


everywhere ; also extending into some temperate countries, both 
north and south. 
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ANACARDIACE®. 


Rhus taitensis, Guill. (R. simarubefolia; A. Gray, var. (3. tai- 
tensis, Engl.).— U.S. Expl. Exped.; Lister. 
Fiji, Samoa, and Society Islands; also from the Philippines. 


Spondias dulcis, Forst.—Forster; U.S. Expl. Exped. ; Lister. 

Fiji, Samoa, and Society Islands. Cultivated in India and the 
Mascarene Islands. 

As limited by Engler the species extends to tropical America 
and the West Indies. 


LEGUMINOS2. 
Indigofera Anil, Linn.— Moseley. 
Fiji to the Marquesas and Sandwich Islands. Commonly cul- 
tivated, and native country uncertain. 


_ Indigofera tinctoria, Linn.—Cartwright ; Lister. 
Almost universally cultivated in tropical countries, and appa- 
rently indigenous both in Asia and Africa. 


Tephrosia purpurea, Pers. (T. piscatoria, Pers.).—Forster, and 
others. 

From Fiji to the Marquesas and Sandwich Islands; and now 
found in tropical regions generally. 


Desmodium polycarpum, DC.— Lister. 

From the Fijis to the Marquesas ; North Australia to Japan, 
China, and the Himalayas; also in the Mascarene Islands and 
eastern tropical Africa. 


Desmodium umbellatum, DC.—U.S. Expl. Exped.; Lister. 

New Caledonia eastward to Samoa and the Marquesas Islands ; 
also in North-eastern Australia through the Malay Archipelago 
to Burma and Ceylon ; and in the Mascarene Islands and eastern 
tropical Africa. Naturalized in the West Indies. 


Uraria lagopodioides, DC.— Home; Lister. 
New Hebrides and Fiji to the Navigator Islands; also in N. 
Australia and through Malaya to India and China. 


Abrus precatorius, Linn.— U.S. Expl. Exped. 
Fiji to the Marquesas Islands. Universally spread in the 
tropics, and extending into some subtropical regions. It exists 
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as an escape from gardens in the Sandwich Islands (Hildebrand, 
Fl. Haw. Isds. p. 98). 


Clitoria Ternatea, H. B. K.—Lister. 
Widely spread in tropical countries ; but it is commonly cul- 
tivated, and uncertain where it is really indigenous. 


Erythrina indica, Lam.— U.S. Expl. Exped.; Lister. 
Fiji to the Marquesas Islands ; and Eastern Australia, through 
Malaya to India. Often planted. 


Erythrina ovalifolia, Roxb.—Lister. 
Fiji and Samoa Islands, Java, and India. 


Mucuna gigantea, DC.— Harvey ; Lister. 

Fiji eastward to the Marquesas and Sandwich Islands; also 
Eastern Australia and through Malaya to India. 

There is some doubt respecting the specific identity of the 
specimens from the various localities. 


Pueraria Thunbergiana, Benth.—Lister. 
Solomon Islands and Buru, and very common in China and 
Japan. Cultivated in China for its fibre. 


Canavalia ensiformis, DC., var. turgida (C. turgida, R. Grah.). 
—U.S. Expl. Exped. 

From Fiji to the Marquesas Islands, and common nearly ail 
over tropical Asia, Africa, and America, especially in maritime 
districts, but apparently wanting in Australia. 


Canavalia obtusifolia, DC.—_ Barclay ; Lister. 
Fiji eastward to the Society Islands, and common on sandy 
coasts in nearly all tropical countries. 


Phaseolus adenanthus, G. I, Mey. (P. truxillensis, H. B. K.). 
—WMoseley. 


Fiji eastward to the Society and Sandwich Islands, and cosmo- 
politan in the tropics. 


Phaseolus Mungo, Linn.— Barclay. 


Fiji and Samoa Islands, and throughout the tropics of the Old 
World. Extensively cultivated as a vegetable, 


Vigna retusa, Walp. (V. lutea, 4. Gray) — Cartwright ; Lister. 
Fiji eastward to the Society and Sandwich Islands. Widely’ 


OF THE TONGA OR FRIENDLY ISLANDS. 175 


dispersed on tropical sea-shores in the Old World; and also 
found in the West Indies. 


Dolichos Lablab, Linn. (Lablab vulgaris, Savi). — Harvey; 
Moseley; Cartwright. 

New Caledonia and Fiji to the Society and Sandwich Islands ; 
and tropics of the Old World, except Australia. 


Derris uliginosa, Benth —U.S. Ewpl. Exped. 

A common sea-side climbing shrub, ranging from Polynesia, 
including New Caledonia, New Hebrides, and Fiji Islands, to 
Northern Australia, South-eastern Africa, Madagascar, India and 
China. 


Inocarpus edulis, Linn. f—Greffe; Moseley; Lister. 

From the Fijis to the Marquesas, and in Malaya. 

Mr. Lister also collected this in Christmas Island, off the west 
coast of Java, from whose specimens the figure in Hooker's 
‘Icones Plantarum,’ t. 1837, was prepared. 


Sophora tomentosa, Linn.— U.S. Evpl. Exped.; Greffe. 
Fiji to the Marquesas Islands, and generally diffused on 
tropical sea-coasts, and extending into some subtropical regions. 


Casalpinia Bonducella, Fleming.—Wathews. 

From New Caledonia eastward to the Marquesas and Sandwich 
Islands ; also widely spread and often very common, especially 
near the sea, in tropical Asia Africa, and America. 


Cexsalpinia pulcherrima, Sw.— Lister. 

Cultivated and more or less wild in nearly all tropical countries 
except Australia ; but itis uncertain where it is really indigenous, 
though probably in some part of the Old World. 


Cassia occidentalis, Linn.—Cartwright; Lister. 

Fiji to the Marquesas and Sandwich Islands; colonized. 
Tropical America, and also now common in tropical Asia and 
Africa, though probably of American origin. 


Cassia Sophera, Linn.—Forster; Home. 

New Caledonia and Fiji Islands. “Tropical Asia, Africa, and 
Australia, more rare in tropical America; in all continents most 
frequently only from cultivation, or escaped from cultivation, 

LINN. JOURN.— BOTANY, VOL. XXX. N 
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with some evidence of being really indigenous in Australia 
and more doubtfully so in Asia and America.” (Bentham, in 
Trans. Linn. Soe. xxvii. p. 582.) 


Cynometra grandiflora, A. Gray.—Harvey; Lister. 
Fiji Islands only, where, however, it must be common as it is 
in all collections. 


Entada scandens, Benth.— Harvey; Lister. 
Fiji to Samoa, and cosmopolitan in the tropics. 


Mimosa pudica, Linn.— Barclay ; Cartwright ; Lister. 

Tropical America, and now a common weed in most parts of 
the Polynesian region. Naturalized also in many parts of tro- 
pical Africa and Asia. 


Leucena Forsteri, Benth.—Cook ; Mathews. 
Polynesia from New Caledonia to Tahiti. 


Acacia laurifolia, Willd.—Cook; Home; Lister. 
New Hebrides and New Caledonia to Samoa and Fiji. 


Serianthes myriadenia, Planch.— Mathews. 
Fiji and Navigator to the Society Islands. 


RHIZOPHORED. 

Rhizophora Mangle, Linn.—TLister. 

Coasts of tropical America generally, also in west tropical 
Africa. Perhaps accidentally introduced with ballast in the 
Tonga Islands, as well as in Stewart Island—see Ann. k.-h. 
Naturh. Hofmus. Wien, iii. p. 251. : 


Rhizophora mucronata, Lam.— Harvey ; Cartwright. 


New Caledonia, Fiji and Navigator Islands, Northern Aus- 
tralia, and throughout tropical Asia and Eastern Africa. 


Bruguiera Rheedii, Blume.— Forster ; Cartwright. 
New Caledonia, Fiji and Navigator Islands. Common in the 
tropical mangrove swamps of many parts of the Old World. 


CoMBRETACEA. 


Terminalia Catappa, Linn.—U.8. Expl. Exped. 


Fiji to the Marquesas Islands. Tropical Asia, and planted in 
nearly all tropical countries. 
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Terminalia littoralis, Seem. — Harvey; Lister (var. tomen- 
tella). 

New Caledonia, Fiji, Navigator, Marquesas, and Sandwich 
Islands, and throughout Malaya. Often planted in other tropical 
countries, 


Lumnitzera coccinea, Wight et Arn.—U.S. Eapl. Exped.; 
Cartwright ; Lister. 

New Caledonia, Fiji, and Navigator Islands, Northern Aus- 
tralia, Malaya, and India. 


Myrracez. 

Metrosideros polymorpha, Gaudich.— Barclay ; Beechey. 

New Caledonia and Fiji eastward to the Marquesas, Sand- 
wich, and Pitcairn Islands ; also in the Kermadec group. 

As the specific name indicates, this is an exceedingly variable 
species, and it is spread all over Polynesia; yet it does not reach 
New Zealand, the home of the rest of the genus except the out- 
lying South-African I. angustifolia, Sm. 

Nelitris Forsteri, Seem.— Mathews; Lister. 

Fiji and Navigator Islands. 

This should perhaps be included in the following species. 


Nelitris fruticosa, A. Gray.—U.S. Expl. Exped.; Greffe. 
Fiji Islands. 


Eugenia amicorum, A. Gray.— Cook; Forster; Home. 
Fiji, Navigator, and Society Islands. 


Eugenia corynocarpa, A. Gray.— Home. 
Fiji and Navigator Islands. 


Eugenia Jambolana, Lam.—Cartwright. Probably cultivated. 
Widely spread in India and Malaya, both wild and cultivated, 
and extending to Australia. 


Eugenia malaccensis, Linn.— U.S. Expl. Exped. 

This fruit-tree, so generally cultivated in tropical countries, is 
regarded as indigenous in Polynesia by Seemann, Hillebrand, 
Drake del Castillo, and other writers on Polynesian botany. 


Engenia rariflora, Benth. (forma parviflora).— Home ; Lister. 
Fiji eastward to Gambier Island, in the Low Archipelago, 


and the Sandwich Islands. 
n2 
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Eugenia Richii, A. Gray.— Harvey. 
Fiji Islands. 


Barringtonia Butonica, Forst. (B. speciosa, Linn. f.).— 
Forster ; Mathews. 

New Caledonia eastward to Ducie Island in the Low Archi- 
pelago; shores of India, Malaya, Australia, Mascarene Islands, 


and it has also been recorded from Diego Garcia, Chagos 
Islands. 


MELASTOMACER. 


Melastoma denticulatum, Labill— Lister. 
New Caledonia and Fiji eastward to the Society Islands. This 


has often been confused with the Asiatic MW. malabathricum, 
Linn. 


Memecylon Harveyi, Seem.— Harvey ; Lister. 
Restricted to the Tonga Islands. 


LYTHRARIES. 
Pemphis acidula, Forst— Harvey; Lister. 
New Caledonia and Union group eastward to the Society and 
Sandwich Islands; and an exceedingly common sea-side shrub in 


many parts of the tropics of the Old World, including the eastern 
coast of Africa. 


SAMYDACEA. 


Homalium vitiense, Benth.— Lister. 
Fiji Islands. 


PASSIFLORER. 


Disemma cerulescens, Seem. FI. Vit. p. 96, in nota.— Cook. 

This differs very slightly from New-Zealand and Fijian species 
and a revision of the group would probably result in the ae 
tion of some of the forms described as species; therefore I 
forbear giving it a name under Passiflora, of which Disemma is 
now generally regarded as a section. 


Carica Papaya, Linn.—U.S. Expl. Exped. 
Cultivated and naturalized in Polynesia from Fiji to the 


Society and Sandwich Islands. A native of tropical America 
from Florida to Brazil. ; 
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CUCURBITACER. 


Luffa cylindrica, Roem., 8. insularum, Cogn. (L. insularum, 
A. Gray).— Barclay ; Moseley. 

Commonly cultivated throughout the tropics. 

The form Z. insularwm extends from New Caledonia and Fiji 
to the Society Islands, and it also occurs in Malaya and 
Australia. 


Momordica Charantia, Linn.— Moseley. 
Fiji and Society Islands. Commonly cultivated and natura- 


lized in tropical countries and probably indigenous only in tropical 
Africa. 


Melothria Grayana, Cogn.— Lister. 
Fiji, Samoa, and Society Islands. 


Cucumis Melo, Linn. (Cucumis pubescens, Willd.).— U.S. Expl. 
Exped. 

New Caledonia and Fiji eastward to the Marquesas and Sand- 
wich Islands. Tropical Asia and Africa, and naturalized in other 
countries, including Polynesia. 


FIcoIpDEs. 


Tetragonia expansa, Murr.—Lister. 
Japan, Australia, Tasmania, New Zealand, and South America. 


Sesuvium Portulacastrum, Linn. (Trianthema polyandra, 
Blume).— Forster ; Lister. 

Society and Sandwich Islands. Common, especially on sandy 
sea-shores, throughout tropical and subtropical regions. - 


UMBELLIFER 2. 


Hydrocotyle asiatica, Linn.— Barclay ; Lister. 
Fiji, Samoa, and Sandwich Islands, and tropical and subtropical 
regions in both hemispheres. 


Apium leptophyllum, F', Muell.—Cartwright. 

East Australia, tropical South and Central America, W. Indies, 
and southern part of North America. A common weed of culti- 
vation in warm countries. 
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ARALIACES. 


Panax fruticosum, Linn. (Nothopanax fruticosum, M7g.).— 


Home. 
Fiji Islands. India and Malaya, cultivated; native country 


uncertain. 


Panax multijugum, Benth. et Hook. f. (Nothopanax multi- 
jugum, Seem.).— Lister. 
Fiji Islands. 


Meryta macrophylla, Seem.— U.S. Expl. Exped. ; Lister. 
Navigator Islands. 


RUBIACES. 


Nauclea Forsteri, Seem.— Lister. 
Society Islands, 


Badusa corymbifera, A. Gray.—Forster; Lister, and others. 
Fiji Islands. 


Bikkia grandiflora, Reinw. (B. tetrandra, 4. Gray, B. australis, 
DC.).— Mathews; Harvey ; Lister. 

New Hebrides and Loyalty Islands eastward to the Society 
and Tow Islands; also from the Solomon Islands, New Guinea, 
and Java. It varies exceedingly in the size and shape of the 
flowers and to a less extent in the foliage. 


Oldenlandia fetida, Forst— Forster; Greffe. 

Savage Island, Navigator group, and Palmerston in the Hervey 
group. 

Oldenlandia paniculata, Linn.— Forster; Nelson ; Moseley ; 
Lister. 


New Hebrides and Fiji to the Navigator Islands; and gener- 
ally diffused in tropical Asia. 


Mussenda frondosa, Linn.— Forster ; Harvey; Greffe; Lister. 
From the Solomon Islands eastward to the Society Islands, 
and through Malaya to India and China. 


Randia coffeoides, Benth. et Hook. f. (Stylocoryne coffzeoides, 
_A. Gray).--Barclay ; Harvey ; Moseley, and others. 
New Hebrides, Fiji, and Society Islands. 
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Tarenna sambucina, T. Durand (Stylocoryne sambucina, -A. 
Gray).—Forster ; Barclay ; Cartwright ; Lister. 
Fiji, eastward to the Society Islands. 


Gardenia taitensis, DC.— Forster; Greffe ; Cartwright 5 
Lister. 
Fiji to the Society and Marquesas Islands. 


Guettarda speciosa, Linn.—Cook ; Harvey; Lister, and others. 
Tropical shores in the Old World, extending to the remotest 
islands of the Pacific. 


Plectronia barbata, Benth. et Hook. f. (Canthium barbatum, 
Seem.).—Forster ; Lister. 
Fiji, Society and Marquesas, Pitcairn and Elizabeth Islands. 


Plectronia odorata, Benth. et Hook. f. (Canthium odoratum, 
Seem.). 

New Hebrides eastward to the Low Archipelago and Sandwich 
Islands, including many of the smaller islands. 


Morinda citrifolia, Linn.— Forster; Lister, and others. 

Fiji and Union group eastward to the Marquesas and Sandwich 
Islands, and widely diffused in tropical Asia, north-east Australia, 
and tropical Africa, chiefly in maritime districts. Common on 
many of the small low islands of the Pacific. 


Morinda Forsteri, Seem.— Home ; Lister. 
Throughout Polynesia from New Caledonia to Pitcairn Island, 
though not recorded from the Sandwich Islands. 


Psychotria amicorum, Benth. et Hook. f., ex Drake, Ill. Fl. 
Ins. Mar. Pacif. p. 197. (Chasalia amicorum, 4. Gray, in Proc. 
Am. Acad. iv. p. 43; Psychotria asiatica, Forst. f. Fl. Ins. Austr. 
Prodr. p.16, non Linn. ; Petesia carnea, Forst. f. Fl. Ins. Austr. 
Prodr. p.10, et ic. ined. in Mus. Brit., sed non Gaertn. Fruct. iti. 
p- 66, t. 192, et ergo non Eumachia carnea, DO. Prodr. iv. p. 479.) 
—Forster; Harvey ; Lister. 

Common in the Fiji Islands, and also found in Samoa. 

This has been confused with Psychotria Forsteriana, A. Gray, 
Proc. Am. Acad. iv. p. 44 (Petesia carnea, Gaertn., Hwmachia 
carnea, DOC.), a native of the Fijis and Samoa, but hitherto 
not found in the Tonga group. The two plants are exceedingly 
alike in foliage, though very different in flower and fruit. 
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Psychotria insularum, A. Gray.—U.S. Expl. Exped. 
Fiji, Samoa, and Society Islands. 


Psychotria macrocalyx, A. Gray.—U.S. Expl. Exped. 
Fiji Islands. 


Geophila reniformis, D. Don.— Lister. 
Fiji to the Society Islands, and through Malaya to India and 
S. China; also in tropical Africa and America. 


CoMPosIT Zz. 


Vernonia insularum, Benth. et Hook. f. (Monosis insularum, 
A. Gray).—U.S. Expl. Exped. — 
Fiji Islands. 


Erigeron albidus, A. Gray.— Harvey; Lister, and others. 

Fiji to the Marquesas and Sandwich Islands, though originally 
from tropical America. 

This is usually included under £. bonariensis, Linn., which is 
widely dispersed in tropical America. 


Siegesbeckia orientalis, Linn.— Moseley; Lister. 
Fiji to the Marquesas and Sandwich Islands, and cosmopolitan 
in warm countries and extending into some temperate regions. 


Adenostemma viscosum, Forst.— Moseley. 
Fiji to the Marquesas and Sandwich Islands, and almost every- 
where in warm countries, but probably native in the Old World. 


Dichrocephala latifolia, DC.— Cook. 


Fiji, Society, and Marquesas Islands ; also tropical and sub- 
tropical Asia and Africa. 


Wedelia biflora, DC.— Moseley. 
New Hebrides, Fiji, and Navigator Islands. 


A common sea-side plant in the tropical regions of the Old 
World. 


Wedelia strigulosa, Benth. et Hook. f. (Wollastonia strigulosa, 
DC.).— Home ; Moseley ; Lister, and others. 

From New Caledonia to the Navigator Islands and in the 
Moluccas. 
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Bidens pilosa, Linn.— Forster ; Moseley ; Lister. 
Fiji eastward to the Marquesas and Sandwich Islands, and 
generally spread in warm countries. 


Sonchus asper, Vill.— Forster; Barclay. 
Fiji, Society, and Sandwich Islands. All temperate and many 
tropical countries, wild or introduced. 


Sonchus oleraceus, Linn.— Moseley. 
The Marquesas and Sandwich Islands. Distribution of 
S. asper. 
GooDENIACES. 
Scevola floribunda, A. Gray.—U.S. Expl. Exped. 
Fiji Islands. 


Scevola Kenigii, Vahl, including S. sericea, Forst.—Cook ; 
Forster; Moseley ; Lister. 

Fiji and Union group eastward to the Low Archipelago and 
Sandwich Islands ; also tropical Asia and Australia. 


CAMPANULACER. 
Wahlenbergia gracilis, A. DC.—Lister. 
New Caledonia, New Zealand and the Kermadecs, Australia, 
India, Eastern Asia, and S. Africa. 


MYRSINES, 


Mesa nemoralis, DC.—Oook ; Lister. 
The Solomon Islands, New Caledonia, New Hebrides, Fiji and 


Navigator Islands. 


Mesa vitiensis, Seem.— Lister. 
Fiji Islands. 


Ardisia Listeri, Stapf, n. sp.— Lister. 
See description, p. 214. 
SaPpoTACcEs. 

Bassia amicorum, A. Gray.—Torster; Nelson; Lister. 

Only recorded from the Tonga Islands. 

Mimusops Kauki, Linn. (M. dissecta, R. Br.).—Forster. 

In Polynesia only known from the Tonga Islands ; it occurs 
also in tropical Australia, Malaya, and Burma. 
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Isonandra Richii, A. Gray.— U.S. Expl. Exped. 

Seemann (Fl. Vit. p. 150) states that this may prove con- 
specific with Mimusops Kauki, Linn. He also mentions that 
there was an undetermined species of this order in the British 
Museum, collected by Cook. 


EBENACER. 
Maba buxifolia, Pers.—Lister. 
This is the first record from Polynesia. Occurs also in North 
Australia, Malaya, India, tropical Africa, and Madagascar. 


Maba elliptica, Forst.— Forster; Harvey; Lister, and others. 
New Caledonia, Fiji, and Samoa. 


OLEACER. 
Jasminum didymum, Forst. f—Greffe; Lister. 
New Caledonia and Fiji eastward to the Society Islands, and 
from Northern Australia to Java. 


Jasminum simplicifolium, Forst. f. (J. australe, Pers.).— 
Forster; Moseley ; Lister, and others. 
New Hebrides and Fiji; also the east coast of Australia and 
Norfolk Island. 
APOCYNACER. 
Melodinus scandens, Forst.—Forster ; Nelson; Lister. 
New Caledonia and Fiji. 


Alyxia bracteolosa, Rich.— Nelson ; U.S. Expl. Exped. 
Fiji and Samoa Islands. 


Alyxia scandens, Roem. et Schult.—Lister. ‘ 
Fiji, Society, and Low Islands. 


Alyxia stellata, Roem. et Schult.— Forster ; Nelson ; Moseley ; 
Lister. 

New Caledonia, Fiji and Society Islands, Malaya and tropical 
Asia. 


Cerbera Odollam, Gaertn —Lesson ; Moseley. 
Society, Marquesas, and Low Islands. 
A sea-side tree of Polynesia, tropical Australia, and Asia. 


Ochrosia parviflora, Hensl.— Nelson ; Harvey. 
New Caledonia and Fiji to the Society Islands; it also occurs 
in the Keeling Islands, where it was first collected by Darwin. 
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Vinca rosea, Linn.— Lister. 

Samoa and Sandwich Islands. Supposed to be a native of 
tropical America; but it is now so firmly established in many 
parts of the Old World as to have all the appearance of being 
indigenous. 


Tabernemontana orientalis, R. Br.—Welson ; Lister. 
New Hebrides, Fiji, Loyalty, and Society Islands ; also eastern 
Australia and the Philippines. 


ASCLEPIADACER. 


Asclepias curassavica, Linn.— Moseley ; Lister. 
Society, Marquesas, and Sandwich Islands; a native of the 
‘West Indies, now spread all over the tropics. 


Hoya australis, R. Br. (H. bicarinata, 4. Gray).—U.S. Expl. 
Exped.; Lister. 

New Hebrides, Fiji, and Navigator Islands, and Eastern 
Australia. 


LOoGANIACER. 


Geniostoma crassifolium, Benth.— Lister. 
Previously only known at Kew from the Philippines. 


Geniostoma rupestre, Forst.—Welson ; Barclay; Greffe. 
New Caledonia eastward to the Society Islands. 


Fagrea Berteriana, A. Gray.— Moseley ; Lister. 
New Caledonia eastward to the Marquesas Islands. 


BoRAGINER. 


Cordia aspera, Forst.—Torster ; Nelson. 
Fiji and Navigator Islands. 


Cordia subcordata, Lam.—Barclay; Harvey ; Macrae. 

From the Fiji and the Union group to the Marquesas and 
Sandwich Islands, coast of tropical Australia, Malaya, Islands of 
the Indian Ocean, westward to the east coast of Africa. In 
India it is commonly planted and perhaps nowhere really wild. 


Tournefortia argentea, Linn. f—Forster ; Lister. 

Fiji and Union group, eastward to the Society and Low 
Islands, and on nearly all coasts, insular and continental, of the 
Indian and Pacific Oceans, at least in the warmer parts. 
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CoNVOLVULACED. 


Ipomeea biloba, Forsk. (I. Pes-capre, Roth).—Moseley ; Lister, 
and others. 

Fiji to the Marquesas and Sandwich Islands, and almost every- 
where on sandy coasts in tropical and subtropical regions. 


Ipomea Bona-nox, Linn. (Calonyction speciosum, Choisy).— 
Nelson; Moseley. 

Fiji to the Society and Sandwich Islands. Now widely dis- 
persed in tropical countries, often planted; but supposed to be 
a native of tropical America. 


Ipomeea coccinea, Linn.— Moseley ; Lister. 
Also introduced into the Sandwich Islands. Cultivated and 
quasi-wild throughout India. Introduced from tropical America. 


Ipomea congesta, R. Br. (Pharbitis insularis, Choisy; I. in- 
sularis, Stewd.)—Nelson ; Mathews; Moseley. 

New Hebrides; Fiji and Sandwich Islands. Also on the 
east coast of Australia, Norfolk and the Marianne Islands. 


Ipomea denticulata, Choisy.— Barclay; Mathews ; Moseley. 
New Hebrides, Fiji and Society Islands, Australia, Malaya, 
India, and the Seychelles. 


Ipomea martinicensis, G. F. W. Mey. (I. uniflora, Roem. et 
Schult.) —Lister. 


Fiji; and widely dispersed in tropical Asia, Africa, America, 
and Australia. 
Ipomea peltata, Choisy.— Lister. 


Fiji and Society Islands, Hast Australia, Malaya, and Mas- 
carene Islands. 


Ipomea Turpethum, R. Br.— Forster; Nelson ; Mathews. 

Fiji, Samoa, and Society Islands, and North Australia through 
Malaya and the islands of the Indian Ocean to the Himalayas 
and Formosa. 


SoLANACER. 


Solanum amicorum, Benth.— Forster ; Nelson, and others. 
Confined to the Tonga Islands. 


Solanum Uporo, Dun. (S. anthropophagorum, Seem. ; 8. viride, 
Soland. non k. Br.).— Barclay ; Lister. 


New Caledonia, Fiji, Samoa, and Society Islands. 


OF THE TONGA OR FRIENDLY ISLANDS. 187 


Solanum Forsteri, Seem.— Barclay. 

Easter Island and Tabiti. 

Solanum oleraceum, Dunal.—Cartwright. 

Fiji, Union, Samoa, and Sandwich Islands. 

This is now generally regarded as a variety of the cosmopolitan 
S. nigrum, Linn. 

Solanum viride, R. Br.— Nelson. 

Society and Marquesas Islands. 

Physalis peruviana, Linn.— Moseley. 

Society, Marquesas, and Sandwich Islands. 


Indigenous in tropical America; extensively cultivated in the 
Old World, and widely colonized. 


Capsicum frutescens, Linn.— Moseley ; Lister. 
Probably indigenous only in America; now cultivated and 
naturalized in most other warm countries. 


GESNERACER. 


Cyrtandra Listeri, Hemsl., n. sp.— Lister. 
For description see forward, p. 213. 


ACANTHACEE. 
Hemigraphis reptans, T. And.— Moseley. 
New Caledonia, New Hebrides, and Admiralty Islands. 
Eranthemum insularum, A. Gray.— Harvey. 
Fiji Islands. 


Graptophyllum Siphonostena, F. von Muell.—Zister. 
Fiji Islands. 
For description of this species see forward, p. 214. 


VERBENACER. 

Premna taitensis, Schau.— Harvey ; Lister. 

Admiralty, Ellice, and Fiji, eastward to the Marquesas Islands. 

Vitex trifolia, Linn.— Forster ; Moseley. 

Fiji, Marquesas, and Sandwich Islands, and a common sea-side 

shrub in the tropics of the Old World. 

Clerodendron amicorum, Seem. (Faradaya amicorum, Seem.).— 
Banks & Solander; Barclay; Harvey ; Lister. 
Navigator Islands only. 
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Clerodendron inerme, R. Br.—Mathews; Harvey; Moseley ; 
Lister. 

New Caledonia, Fiji and Navigator Islands, and a common 
sea-side shrub in tropical Asia and Australia. 


LaBiataz. 


Ocimum Basilicum, Linn.— Home; Lister. 

Fiji, Society, Marquesas, and Sandwich Islands, introduced. 
Widely diffused in tropical Asia and Africa, and commonly 
cultivated. 


Ocimum gratissimum, Linn.— Moseley. (Introduced.) 
Java, India, tropical Africa and America ; commonly cultivated. 


Leucas flaccida, R. Br. (including ZL. decemdentata, Sm.).— 
Lister. 

Fiji, Society, and Marquesas Islands, and Eastern Australia, 
Malaya, India. Colonized in the West Indies. 


Teucrium inflatum, Sw.—forster; Barclay; Greffe, and 
others. 

New Caledonia, New Hebrides, and Fiji, and widely dispersed 
in tropical and subtropical America and the West Indies. Also 
in the Galapagos. 


NYCTAGINEA. 


Pisonia inermis, Forst.— Harvey ; Lister. 

Throughout Polynesia, from Fiji to the Low Archipelago and 
Sandwich Islands. Also North-east Australia. 

The Polynesian and Australian species of Pisonia have been 
so variously limited by different authors, that it is difficult to 
understand them, except on the assumption that there is one 
very variable species. Indeed, Drake del Castillo (Flore de la 
Polynésie Frangaise, p. 157) unites them all, except P. aculeata, 
Linn., under the name of P. wmbellifera, Seem. (Ceodes umbel- 
lifera, Forst.), and doubtless the only alternative is to make 
several, or even many, critical species. 


AMARANTACER. 


Amarantus caudatus, Linn. (Euxolus caudatus, Mog.).—Oook. 
Fiji, Society, and Sandwich Islands; and widely dispersed in 
the warmer parts of Asia; also occurring in tropical Africa. 
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Amarantus paniculatus, Linn.— Barclay. 
Fiji, cultivated or an escape in East and West Asia and Africa. 
A common weed in the warm countries of the Old World. 


Achyranthes aspera, Linn.— Barclay ; Moseley ; Lister. 
Fiji and Society Islands, and generally diffused in Eastern 
Australia, tropical and subtropical Asia, Africa, and America. 


Cyathula prostrata, Blume.— Barclay. 
New Hebrides and Solomon Islands to Tahiti and the Mar- 
quesas; and widely spread in tropical Asia and East Africa. 


Gomphrena globosa, Linn.— Barclay. 
Probably a native of America, now naturalized in nearly all 
hot countries. 


CHENOPODIACER. 


Salsola Kali, Linn.— Moseley. 
Very widely diffused in temperate and subtropical regions, 
both in America and in the Old World, where the soil is im- 


pregnated with salt. 
PHYTOLACCACER. 
Rivina humilis, Linn. (R. levis, Linn.).—Lister. 
Exceedingly common in tropical and subtropical America, 
and naturalized in many parts of the Old World, including 


Polynesia. 
PoLYGONACEA. 


Polygonum glabrum, Willd.—Lister. 
Fiji, Society, and Sandwich Islands; also tropical Asia, 


Africa, and America. 
PIPERACE. 


Piper latifolium, Forst. f£—orster; Moseley. 

New Hebrides, Fiji and Society Islands ; also from Timor. 

Piper Macgillivrayi, C. DC.—Welson; Barclay; Moseley; 
Lister, and others. 

Fiji and Society Islands, common. 

Piper methysticum, Forst. £—Home; Lister. 

Cultivated and spontaneous in Fiji, Society, Marquesas, and 
Sandwich Islands.. 
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Peperomia leptostachya, Hook. et Arn.—Luster. 
Society, Marquesas, and Sandwich Islands ; also North-east 
Australia. 


MyristTIcacEz. 


Myristica hypargyrea, A. Gray.—U.S. Expl. Exped. ; Lister. 
Navigator Islands. 


Mpristica inutilis, Rich—U.S. Expl. Exped. 
Navigator Islands. 


MonIMIACER. 


Hedycarya ? alternifolia, Hemsl., n. sp.— Lister. 
Confined to the Tonga Islands. Better specimens are required. 
For description see forward, p. 215. 


Hedycarya dorstenioides, A. Gray.—Lister. 
Fiji and Navigator Islands; apparently very common. 


LAURINES. 


Cassytha filiformis, Linn.— Lister. 

Fiji, Union, and Pheenix, eastward to the Society, Low, and 
Sandwich Islands, and very widely diffused, chiefly in maritime 
districts, in tropical Asia, Africa, America, and Australia. 


Hernandia Merenhoutiana, Guill— Moseley ; Lister. 
Society Islands. 


Hernandia peltata, Meissn.— Home. 
Fiji, Union, Society, and Marquesas Islands; also in North 
Australia, tropical Asia, East Africa, and Madagascar. 


THYMELZEACER. 


Wikstremia rotundifolia, Decne.—WNelson ; Harvey; Lister. 
Confined to the Tonga Islands. 


Leucosmia acuminata, A. Gray (Drimyspermum acuminatum, 
Seem.).—Forster ; Nelson; Lister. 
Fiji and Navigator Islands. 


Leucosmia Burnettiana, Benth. (Drimyspermum Burnet- 
tianum, Seem.).— Harvey ; Lister. 
Fiji and Navigator Islands. 
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LoRANTHACER. 
Loranthus insularum, A. Gray.—U.S. Expl. Bzped.; Moseley ; 
Lister. 
Fiji, Samoa, and Society Islands. 


EvPHORBIACER. 
Euphorbia Atoto, Forst.—Oook ; Forster; Lister. 
New Caledonia and Fiji eastward to the Marquesas and 
Sandwich Islands. A sea-side shrubby species, also inhabiting 
the coasts of North Australia, Malaya, and India. 


Euphorbia obliqua, Endl.— Forster. 

Norfolk Island. 

Euphorbia pilulifera, Linn.— Moseley; Cartwright. 

Fiji, Society, Marquesas, and Sandwich Islands. Now gen- 
erally diffused in warm regions of both hemispheres. 


Euphorbia Sparmannii, Boiss.— Lister. 

Pitcairn and Elizabeth Islands and New South Wales. This 
is similar to some of the other species and probably occurs in 
intermediate localities. 


Phyllanthus Gaudichaudii, Muell. Arg.—U. S. Expl. Exped. 
Samoa and Marianne Islands. 


Phyllanthus ramiflorus, Muell. Arg.—Oook ; Lister. 
New Hebrides and Fiji eastward to the Society and Marquesas 
Islands. 


Phyllanthus simplex, Retz.—Cook; Barclay; Lister. 
New Caledonia and Fiji, Samoa and Society Islands, and 
Australia, Malaya, India, China, and Mongolia. 


Codizum variegatum, Blume (C.moluccanum, Decne.).—Lister 
New Hebrides and Solomon Islands to Fiji and Navigator 
Islands, and in the Moluccas ; cultivated in many countries. 
This is an exceedingly variable plant in its foliage. Seemann 
(Fl. Vit. p. 231) states that it forms underwood in the larger 
islands of the Fiji group, where it was, even in his time, 
commonly cultivated by the natives for ornamental purposes. 
A great many varieties were cultivated, each having a dis- 
-tinguishing name. Hillebrand (Fl. Haw. p. 393) mentions it as 
a cultivated plant only in the Sandwich Islands. Drake del 
- Castillo does not mention it, and I find no Tahitian specimens. 
LINN. JOURN.—BOTANY, VOL. XXX. ) 
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Bischofia javanica, Blume.— Harvey. 
New Caledonia eastward to the Society Islands; also Malaya 
and India. 


Bischofia leptopoda, Muell. Arg. (ex descr.).—Moseley. 
Samoa. 


Aleurites moluccana, Willd. (including A. triloba, Forst.).— 
Forster; Barclay; Moseley ; Cartwright; Lister. 

Generally spread in Polynesia; also North-eastern Australia, 
Malaya, and India. It is now naturalized in most other tropical 
countries. 


Acalypha grandis, Benth.— Home; Hombron. 


New Hebrides to the Navigator Islands and the Malay 
Archipelago. 


Acalypha insulana, Muell. Arg.— Woseley. 
Fiji and Navigator Islands. 


Macaranga Harveyana, Muell. Arg.— Harvey; Moseley ; Cart- 
wright ; Lister. 


Fiji, Navigator, and Society Islands. 


Macaranga Seemannii, Muell. Arg.—Cook. 
Fiji Islands. 


Ricinus communis, Linn.— Moseley. 

Cultivated and subspontaneous in the Fiji, Society, Marquesas, 
and Sandwich Islands, and very generally spread in tropical’ and 
subtropical regions. Itis uncertain where it is really indigenous ; 
but Africa is regarded as its native home. ° 


Homalanthus pedicellatus, Benth. (H. nutans, Benth. et 
Hook. f.; Carumbium pedicellatum, Miq.; C. nutans, Mueil. 
Arg.).— Forster ; Barclay; Lister, and others. 

New Caledonia, New Hebrides, Fiji, and Society Islands. 

Excecaria Agallocha, Linn.—Cook; Home. 


New Caledonia and Fiji Islands, North-eastern Australia, 
Malay Archipelago, and the coasts of tropical India. 


URrvricaces. 


Celtis pacifica, Planch. Cook. 
Only recorded from the Marquesas and Tonga Islands. 
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Trema amboiuensis, Blume.— Greffe. 

Fiji and Sandwich Islands, and widely spread from North and 
Kast Australia, through Malaya, northward to South China and 
India. 


Trema discolor, Benth. et Hook. f. (Sponia discolor, Deene.).— 
Moseley. 

Society Islands. 

Broussonetia papyrifera, Vent.— Home. 

Fiji, Society, Marquesas, and Sandwich Islands, New Zealand, 
Malaya, India, and Formosa; but often cultivated. 

Ficus aspera, Forst. £— Moseley. 

New Hebrides, Fiji Islands, and East Australia. 

Ficus prolixa, Forst. f. (F. Forsteriana, Hndl.).— Forster. 

New Caledonia, New Hiepridesy Society, and Marquesas 


Islands. 


Ficus scabra, Forst. f.—Home. 
New Hebrides and Fiji Islands. 


Ficus Storckii, Seem.— Barclay. 
Fiji Islands. Known only from Kadavu. 


Ficus tinctoria, Forst. f.—Home; Lister. 
Fiji, Samoa, and Society Islands. 


Antiaris Bennettii, Seem.— Home. 
Fiji, and Tucopia Island, near the New Hebrides. 


Fleurya interrupta, Gaudich.— Cook ; Moseley. 
’ From the Solomon Islands and New Hebrides to the Marquesas 
and Sandwich Islands; also North-eastern Australia through 
Malaya to China and India, and in Eastern Africa. 


Laportea Harveyi, Seem.—Lister. 

Fiji Islands. 

Elatostemma sesquifolium, Hassk. (Procris integrifolia, D. 
Don, non Hook. et Arn.).—Lister. 

India and Malaya. 


Pipturus argenteus, Wedd. (P. propinquus, Wedd.).— Forster ; 


Lister. 
New Hebrides es to the Society and Marquesas Islands, 


and in North-eastern Australia and the Malay Archipelago. 
02 
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Pipturus velutinus, Wedd. (Sponia velutina, Planch.; P. inca- 
nus, Wedd.).—Cook; Greffe. 

From the New Hebrides and the Ellice group to the Marquesas ; 
also in the Malay Archipelago and the Nicobar Islands. 

[There is a specimen of Behmeria platyphylla, D. Don, in the 
Kew Herbarium labelled “Tongatabou and Tahiti,’ but it was 
probably from the latter island. | 


CASUARINES, 


Casuarina equisetifolia, Forst.— Home ; Cartwright. 

Fiji, Society, and Marquesas Islands, and generally spread in 
the coast-regions of tropical Asia, Africa, and Australia. It is 
naturalized in tropical America. 


HyYDROCHARIDES. 
Halophila ovata, Gaudich. (H. ovalis, Hook. f.).—Home ; 
Moseley. 


In the sea: Fiji and Navigator Islands, and widely spread in 
the Indian and Pacific Oceans. 


ORCHIDER. 


Dendrobium macranthum, A. Rich.—Zister. 
Solomon Islands, New Guinea, and Java. 


Spathoglottis pacifica, Reichb. f—Greffe; Lister. 
Fiji, Samoa, and the Society Islands. 


Corymbis veratrifolia, Reichb. f—WMoseley. 


Fiji and Samoa Islands, North Australia, through Malaya to 
the Philippines and India. 


\ ScrraMINEA. 


Canna indica, Linn.— Barclay ; Lister. 

Fiji, Samoa, and Sandwich Islands, Malaya, India, and Tropical 
America. 

Hillebrand (Fl. Haw. p. 435) are that this plant is now 
spread all over the islands, but he suspected that it was intro- 


duced soon after the dissover of the islands, yet it has a native 
name. 


AMARYLLIDES. 


Crinum pedunculatum, R. Br. (C. taitense, Red.).— Lister. 
New Caledonia, Fiji, Eastern Australia, and Malaya. 
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TACCACER. 


Tacca pinnatifida, Forst.— Moseley. 

Fiji to the Marquesas and Sandwich Islands, and widely diffused 
in maritime districts of tropical Asia and Africa, as well as on 
the coast of North-eastern Australia. 


DIOscoREACER. 
Dioscorea alata, Linn.—Oook. 
Fiji, Society, and Marquesas Islands, also Malaya and tropical 
India, though perhaps not indigenous in the last-named country. 


Dioscorea sativa, Linn.—Cook. 
Fiji eastward to the Marquesas and Sandwich Islands, North- 
eastern Australia, through Malaya to India and Africa. 


Liniacen. 
Cordyline terminalis, Kunth.— Moseley; Lister. 
Fiji, Society, Marquesas, and Sandwich Islands, and generally 
spread over tropical Asia and North-eastern Australia. 


Dianella ensifolia, Red.— Lister. 
New Caledonia, Fiji and Sandwich Islands, Australia, tropical 


Asia, and the Mascarene Islands. 

Dianella intermedia, Endl.— Nelson. 

Fiji and Society Islands, also New Zealand and Norfolk Islands. 

The synonymy of these two species is variously quoted by 
different authors. 

| COMMELINACER. 

Commelina nudiflora, Linn. (C. pacifica, Vahl).—Forster ; 
Nelson; Barclay. 

Fiji and Sandwich Islands, and generally diffused in warm 
countries. 

Palme. 


Pritchardia pacifica, Seem. et H. Wendl.—U.S. Expl. Exped. ; 


Lister. 
Fiji, Samoa, and Marquesas Islands. 


Cocos nucifera, Linn.— Lister. 

Throughout tropical Polynesia and almost all littoral regions 
within the tropics. The cocoanut has long been cultivated in 
the most distant parts of the world, and it is uncertain how much 
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of its present geographical range is due to the direct agency of 
man and where it spread from. 


PANDANEE. 
Pandanus odoratissimus, Linn. f. (P. verus, Rumph.).—Cook. 
Fiji, Society, and Sandwich Islands, North Australia, and 
tropical Asia. 
AROIDER, 
Raphidophora pertusa, Schott, var. vitensis, Engl. (Scindapsus 
Forsteri, Hndl.; Epipremnum mirabile, Schott).—Lister. 
New Hebrides, Fiji, and Society Islands. 
The typical form is found in Eastern Australia, Malaya, and 
India. 
Natapacex*. 
Halodule australis, Miq.— Moseley. 
Marianne Islands, New Caledonia, and the Fijis; also Malaya, 
India, Mascarene Islands, North Africa, Red Sea, and the 
Mediterranean. 


Crprracex. [By C. B. Clarke, F.R.S.] 
Mariscus albescens, Gaudich. (Cyperus stuppeus, Forst. f- ; 
C. pennatus, Lam.).—D Urville ; Moseley. 
Throughout Polynesia abundant; sparsely scattered through 
the tropics of the Old World, from Guinea to the Sandwich 
Islands. 


Mariscus albescens, Gaudich., var. 3. ventricosa, C. B. Clarke 
(Cyperus ventricosus, &. Br.; C. caricifolius, Hook. et Arn.; 
C. tongatabuensis, Boeck.)— Home; Greffe. . 

Australia and Sandwich Islands. 


Mariscus cyperinus, Vahl, var. 8. venusta, C. B. Clarke (M. 
umbellatus, Horne ; Cyperus venustus, Forst. f. non R. Br.).— 
Jensen. 


Throughout Polynesia; common. 


Mariscus levigatus, Hook. et Arn. non Roem. et Schult (M. 
flavus, Seem. non Vahl; Cyperus Seemannianus, Boeck. ; C. upo- 
luensis, Boech.).— Home. 

Fiji and Navigator Islands; plentiful. 


* Until this was in type I had overlooked a record of Cymado cea isoetifolia 


Aschers, (Engl. Jahrb, vii. p, 446), from Tonga. It inhabits the Indian and 
Pacific Oceans, 
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Kyllinga monocephala, Rottb.—Moseley ; Jensen 
Abundant in Polynesia, and a weed throughout the warmer 


parts of the Old World. 


Fimbristylis complanata, Link (F. communis, Seem.).— Greffe. 
Frequent in Polynesia and throughout the warmer parts of the 
world. 


Fimbristylis cymosa, R. Br., var. 3. subcapitata, C. B. Clarke 
(F. pyenocephala, Hillebr.).—Greffe. 
New Caledonia to Sandwich Islands. 


Fimbristylis diphylla, Vabl (F. affinis, Pres]; F. marquesana, 
Steud.).— Home; Moseley. 
Throughout Polynesia and the warmer parts of the world. 


Scleria depauperata, Boeck — Harvey. 
From New Caledonia to Samoa; frequent. 


Scleria lithosperma, Sw.— Barclay. 
Common in Polynesia and throughout the warmer parts of 
the world. 
GRAMINE. 


Paspalum scrobiculatum, Linn.—Cook; Cartwright. 
New Hebrides, Fiji, Society, and Sandwich Islands, and frequent 
in tropical and subtropical Australia, Asia, and Africa. 


Panicum ambiguum, Trin U.S. Huxpl. Exped.; Harvey; 


Moseley. 
New Caledonia, Fiji and Navigator Islands; it is also recorded 
from the Philippine Islands. 


Panicum pilipes, Nees.— Barclay; Moseley. 
Fiji Islands. 


Panicum sanguinale, Linn.—Barclay; Home; Cartwright ; 


and others. 
New Hebrides to the Society Islands and Pitcairn Island, and 


almost everywhere in tropical and subtropical countries. 


Panicum trigonum, Retz.— U.S. Expl. Exped. 
New Hebrides and the Fiji Islands, Malaya, and India. 


Oplismenus Burmanni, Beauv.—Lesson ; Cartwright. 
Fiji Islands and tropical regions generally. 
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Oplismenus compositus, Roem. et Schult.— Moseley. 
Fiji to the Marquesas, Sandwich, and Gambier Islands (Low 
Archipelago) ; and generally spread in warm countries. 


Cenchrus calyculatus, Cav. (C. anomoplexis, Labill.).— Home ; 
Moseley. 

New Caledonia eastward to the Society, Sandwich, and Pitcairn 
Islands. 


Coix Lacryma-Jobi, Linn.— Forster ; Moseley. 
Fiji and Society Islands, and now common in the tropics of 
both hemispheres. Probably introduced into the New World. 


Erianthus maximus, Brongn. (Eulalia japonica, Seem. non 
Trin., teste Hackel).— U.S. Expl. Exped. 
Fiji and Society Islands. 


Stenotaphrum americanum, Schrank.—Barclay. 

Widely spread in Polynesia, though not cited by either Seemann 
or Drake del Castillo; and widely spread on tropical sea-shores 
in both hemispheres. 


Thuarea sarmentosa, Pers. (T. involuta, R. Br.).— Harvey. 

New Hebrides and Fiji to the Society Islands and Low Archi- 
pelago; and in the Mascarene Islands, Malay Archipelago, and 
North Australia. 


Andropogon aciculatus, Retz— Home ; Cartwright. 

From New Caledonia eastward to the Marquesas, Low, and 
Sandwich Islands, and in Australia, Malaya, China, India, and 
Mauritius. . 


Eleusine indica, Gaertn.— Barclay; Home; Moseley, and others. 
Fiji to the Marquesas and Sandwich Islands, and almost every- 
where in tropical and subtropical regions, and occurring in some 
temperate countries ; often existing, however, as a colonist only. 


Centotheca lappacea, Desv.— Barclay. 
Fiji to the Society and Marquesas Islands, on the eastern coast 


of North Australia, and generally spread over tropical Avia and 
Africa. 
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GYMNOSPERMEA. 


CoNIFER®. 


Podocarpus elata, R. Br.—Harvey ; Lister. 
East Australia, from Rockingham Bay, southward to the 
Macquarrie river. 


CYCADACEA. 


Cycas circinalis, Linn.— Lister. 

Solomon Islands, New Caledonia, New Britain, Fiji, North 
Australia, Malaya, India, eastern tropical Africa, and the Masca- 
rene Islands. 

With a numerous series of specimens, both wild and cultivated, 
before us, Mr. W. T. Thiselton Dyer and J find it impossible to 
sort them satisfactorily into the proposed species: OC. circinalis, 
L., OC. Rumphii, Miq., and C. celebica, Miq., to say nothing of the 
half-a-dozen or more other forms which have been described as 
such; but it would, perhaps, be premature to unite them without 
studying them where they grow in abundance. Cycas is rare in 
Polynesia and unknown in the Society, Marquesas, and Sandwich 
groups, and most abundant in the Malay Archipelago. 


FILicks. 


Gleichenia dichotoma, Hook.— Home; Lister. 

Fiji to the Marquesas and Sandwich Islands, and in tropical 
and subtropical regions generally. 

Alsophila lunulata, R. Br.—Lister. 

New Hebrides, Fiji, and Navigator Islands. 

Davallia elegans, Sw.— Lister. 

Society Islands, tropical Australia, Malaya, China, India, 
Madagascar, and western Tropical Africa. 


Davallia solida, Sw.— Home; Lister. 
Fiji and Society Islands, Java, and the Malayan Peninsula. 


Adiantum Capillus-Veneris, Linn.— Lister. 
Almost cosmopolitan, except in the colder regions. 


Adiantum diaphanum, Blume.—Lister. 
New Caledonia, Fiji and Navigator Islands, New Zealand, Aus- 


tralia, Malaya, and South-east China. 
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Adiantum hispidulum, Sw.—WVelson. 
Fiji and Society Islands, and widely spread in tropical regions 
of the Old World. 


Hypolepis tenuifolia, Bernh.— Moseley ; Lister. 
New Hebrides and Society Islands, New Zealand, Australia, and 
Java. 


Pteris comans, Forst. £— Nelson ; Lister. 
New Zealand, Tasmania, New Hebrides, Fiji, and Society 
Islands ; also Juan Fernandez. 


Pteris ensiformis, Burm. f. (P. crenata, Sw.).—Cook; Nelson. 


Fiji and Navigator Islands, and tropical Australia to India 
and China. 


Pteris longifolia, Linn.— Nelson; Barclay; Home; Lister. 
New Hebrides and Fiji, and tropical and warm temperate 
regions all round the world. 


Pteris marginata, Bory (P. tripartita, Sw.; Litobrochia tri- 
partita, Presl).— Lister. 

Fiji to Society Islands; and in Australia, Malaya, India, west 
tropical Africa, Mascarene Islands, and Kaffraria. 


Pteris quadriaurita, Retz.— Welson ; Home. 
New Hebrides, Fiji, and Sandwich Islands, and all round the 
world within the tropics and a little beyond them. 


Blechnum orientale, Linn.— Home. 
Fiji and Society Islands, Australia, India, and South China, 


Asplenium falcatum, Lam.— Nelson ; Home; Barclay; Moseley. 
New Caledonia, Fiji, and Society Islands, and ranging widely 
in the tropical regions of the Old World. 


Asplenium obtusatum, Forst. f.—Lister. 


Society, Marquesas, and Sandwich Islands, New Zealand and 
Australia, and extending to Peru and Chili. 


Aspidium aristatum, Sw.— Lister. 


Fiji eastward to the Society and Sandwich Islands, and in 
Australia, Japan, Ceylon to the Himalayas, and in Natal. 


Nephrodium dissectum, Desv.— Home; Lister. 
New Caledonia eastward to the Society Islands, and in South- 
west Australia, tropical Asia, and Madagascar. 
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Nephrodium Henkeanum, Presl.— Nelson. 
Fiji, Samoa, and Society Islands, Malaya, and Ceylon. 


Nephrodium Harveyi, Baker— Lister. 
Fiji, Samoa, and Society Islands. 


Nephrodium invisum, Carruth Home; Moseley. 
Common in the Polynesian islands, though not recorded from 
the Sandwich group. 


Nephrodium latifolium, Baker.— Lister. 
Fiji to the Society Islands. 


Nephrodium molle, Desv. (N. nymphale, Hook. et Arn.).— 
Nelson; Barclay. 

New Hebrides, Fiji, and Society Islands, and widely dispersed 
in tropical and subtropical regions. 


Nephrolepis acuta, Presl, var. (N. rufescens, Presl).— 


Moseley; Lister. 
New Hebrides, Fiji, and Society Islands, and widely dispersed 


in tropical and subtropical regions. 


Nephrolepis exaltata, Schott.—Welson ; Home; Lister. 
New Hebrides to the Marquesas and Sandwich Islands, and 
widely dispersed in tropical and subtropical regions. 


Polypodium adnascens, Sw. (Niphobolus adnascens, Kawlf.).— 
Nelson; Home; Barclay. 
Solomon and Fiji Islands, and common in the tropical regions 


of the Old World. 


Polypodium nigrescens, Blume.— Veitch. 
Fiji, Samoa, and Society Islands, East Australia, Malaya, and 
India. 


Polypodium Phymatodes, Linn.— Home ; Moseley; Lister. 
Fiji, Society, and Marquesas Islands, and tropical andsubtropical 
regions of the Old World. 


Acrostichum aureum, Linn.— Moseley. 
Fiji, Samoa, and Society Islands, and widely dispersed in 
tropical and subtropical regions of both hemispheres. 


Schizwa dichotoma, Sw.—Oook; Lister. 
Fiji and Society Islands, and widely dispersed in tropical and 
subtropical regions. 
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Ophioglossum pendulum, Linn.— Moseley. 
Fiji, Society, and Sandwich Islands, and over the tropical 
regions of the Old World. 


LYCOPODIACED. 


Lycopodium cernuum, Linn.— Lister. 

Fiji, Society, and Sandwich Islands, and cosmopolitan in the 
tropics of both hemispheres and extending beyond them to Japan, 
the Azores, Cape Colony, New Zealand, and St. Paul’s Island in 
the south Indian Ocean. 


Psilotum triquetrum, Sw.— Lister. 
Fiji, Society, and Sandwich Islands, and tropical regions of both 
hemispheres, extending to Florida, Japan, and New Zealand. 


5. Tanutar View of the Distribution of the apparently Indi- 
genous Plants of the Tonga or Friendly Islands. 


This Table is restricted to the plants concerning which there 
is some probability of their being indigenous—that is to say, 
those which have probably reached the islands without the direct 
agency of man; but of course this is a point from which uncer- 
tainty cannot be eliminated. Thus limited, about 50 species 
included in the Enumeration are not repeated here. The list 
itself is of plants collected in one or more of the Tonga 
Islands *. In the first column to the right of the name the star 
indicates whether the species is found in Polynesia westward of 
the Tonga Islands; and in the second column an eastward ex- 
tension. It should be understood that Polynesia is here employed 
in a broad sense, and includes Micronesia and Melanesia of 
geographers. The third column, Australasia, includes Australia, 
New Zealand, and the contiguous islands belonging to these 
countries. Malaya,in the fourth column, includes New Guinea, 
the Moluccas, Malay archipelago and peninsula, Siam, and 
Cochin China. The fifth column indicates a wider range in the 


Old World, and the sixth an extension to America or the 
New World. 


* The Wallis Islands, claimed by the French, are here considered as forming 
part of the Tonga group; but very few plants have been collected in this 
group. ; 
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Polynesia. Of wider range. 
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Polynesia. Of wider range. 
Tonga Islands. erin Malaya. Old New 
West. | East. . World. | World. 
48 40 31 24 28 22 10 
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Erythrina indica * * * * * 
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Melothria Grayana ..... Son8see soa es * 
Tetragonia OXPAMISA ssneceneeensiee : 5 * ee x * 
Sesuvium Portulacastrum aeseenlie ee * * * ¥ * 
Hydrocotyle asiatica ............| * * * * * 
(PENA MOUWIL USUI sss. cscsese ee * 
Meryta macrophylla ............|  ... * 
INAUGICATHIOTSHEID cissgceovdseareacedll © lees x 
Badusa corymbifera ............... * 
Bikkia grandiflora ............ sie * * Kies x 
Oldenlandia foetida ......... Bee ies * 
Fe paniculata .........) « * ice x * 
Musseenda:frondosa ......... sowie acl me * om * * 
Randia coffmoides...............+6- * * 
Tarenna sambucina ..............., * 
100 84. 71 42 55 48 21 
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Gardenia taitensis ............... 
Guettarda speciosa ............06. 
Plectronia barbata .............. 
PA ORM oe 1.26 once 
Morinda citrifolia................0. 
_ OPREEMD« ccieooes02% maaan 
Psychotria amicorum ............ 
= WDSULAP ORS, ..c2sc0 ogee 
a macrocalyx ........ 
Geophila reniformis..............- 
Vernonia insularum .............+- 
Adenostemma viscosum ......... 
Dichrocephala latifolia ......... 
Wedelia biflora........ ee ee 
Fy en BUEICULORD noe Oop css eee 
Scevola floribunda ............... 
RoE CERADTM ei aoncns cosets ease 
Wabhlenbergia gracilis............ 
Nises8 MEMOL LIS’ ....,.0cesc0esdeeee 
SMEVILICTIBID! cect ase .elothce coor es 
Ardisia Listeri—Endemic ...... 
Bassia amicorum.—Endemic ... 
Mimausops Kauki ...............00 
(Misioe DUxIL OLB oc0.ccccieses ens enews 
PP OUIPDIOR a pacencnoseasenedee 6 
Jasminum didymum... .......... 
3 simplicifolium ...... 
Melodinus scandens..............- 
Alyxia bracteolosa .........++008- 
PASC AUC eeiccyscavact caxver << 
UMESUOUIOLS cc votes ocaccesa dens 
Gerbera Odollam. ......: 0000s 
Ochrosia parviflora ...........+.+ 
Tabernzmontana orientalis ... 
PLOY sy PUSCEAIS teas ewig se vee aceices 
Geniostoma crassifolium ......... 
a TUPESES)  Sececcs cme 
Fagreea Borteriana ............00. 
Cotdianaeperae c.ccacss:acconocacees 
pF BUDCOLAAGA,  Aavacsiess sess. 
Tournefortia argentea ............ 
Tpomoea biloba ..........seecererees 
as GCONLESE Mess sssceceoaseee ct 
ee CONULCUIAUA, castes sree’ oe 
97 sd Peltata .....sccececeeeees 
»  Wurpethum, <........9.- 
= martinicensis ..........+. 
Solanum amicorum.—Endemic. 
SHU POLOR ee ctiecespeodlar 
IBNOES UGE er wctlneth se cistesieet 
oleraceum ,........ aero 
A 1 ells lisa sasenac antes Ocoee 
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Polynesia. Of wider range. 
Tonga Islands. woe Malaya. Old New 
West. | East, World. | World. 
152 127 109 63 80 67 25 
Cyrtandra Listeri—Endemice... 
Hemigraphis reptans ............ * eee * 
Eranthemum insularum ......... * 
Graptophyllum Siphonostena...| * 
Premna taitensis ............+ oreice % * sas * 
Vitexitrifolia ..aseeeeateceenmesessres * * * * * 
Clerodendron amicorum ......... 36 * 
s GNOUIIG eecsesse sees * * * * * 
oucas Haccida ss ccscwusessearesse- * * * * * 
Teucrium inflatum ............... * Pes as * 
Pisonia inermis.............. Spoons: * * * 
Oyathula prostrata ............6.. % * cee * * 
Achyranthes aspera ...........++:- * * * * * * 
Salsola KAliW i scccncecesserenceree? Ase = * * * * 
Polygonum glabrum ............ * * ; oes * * 
Piper latifolsamiy sccss.+seses ose o= * * ee * 
» Macgillivtayl ¢...........6.. * * 
>, methysticum ............... * * 
Peperomia leptostachya ......... * * 
Myristica hypargyreea ............ * 
TMUGLIB nee cecceecewenee * 
Hedycarya alternifolia—End. 
t dorstenioides ......... * * 
Cassytha filiformis ............... * * * * * * 
Hernandia Mcerenhoutiana ce * 
H peltata  fu....csseccee. * * * * * 
Wikstreemia rotundifolia.—End. 
Leucosmia acuminata ............ * 
es Burnettiana, ......... * * 
Loranthus insularum ............ * * 
Euphorbia Atoto ............00.6.- * * * * * 
7H JOC cossasgassc5a6s eee 500 x 
- Piluliterdy eee. scuses * * * * * x 
. Sparmannii .....2... * * 
Phyllanthus Gaudichaudii ...... hes * * L 
a PAMINOTUS \...00--. * * 
5 PIMP LOX sceacrer ses x * * * % 
Bischofia javanica...............+4 x * x * 
#4 leptopoda ............... an * 
Codiseum variegatum ............ * * 500 * 
Aleurites moluccana..........00... * a * * * 
Acalypha grandis .................. * * * 
i AUUSULATIA GA nescence cere * * 
Macaranga Harveyana............ * * 
- Seemanni ............ * 
Homalanthus pedicellatus ...... * * 
Exceecaria Agallocha ............ * ne % * * 
Celtis paclicamernscses science sce 560 * 
Trema amboinensis ............... * * * * * 
93. (GISCOLOR raise ccanenesiso cat als * 
Broussonetia papyrifera ......... * * * * * 
Ficus aspera ...........00« apirevece * eee * 
204 164 149 82 102 84 31 
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CUS PrOlixA......-vcc0cesse0c BR sant 
PEREGO DES oc toacn ster cocs ix seco os 
RE SEOROIE: “285, ee eee ce 
Pepe CINCHOTIO Woah esas eocc cde 
Antiaris Bennettii.................. 
Fleurya interrupta ............... 
Laportea Harveyi.................. 
Elatostemma sesquifolium ...... 
Pipturus argenteus ............... 
<F VONUIbMIEA 3.54.20 <seesa 
Casuarina equisetifolia............ 
Halophila ovata ...............08 
Dendrobium macranthum ...... 
Spathoglottis pacifica ......:..... 
Corymbis yeratrifolia ............ 
Canna indica .......... oreeree 
Crinum pedunculatum............ 
Tacca pinnatifida ..........,....00 
Cordyline terminalis ............ 
Dianella ensifolia .............2.... 
5 Intermedia ......c0cecsee: 
Commelina nudiflora ............ 
| Pritchardia pacifica ..............- 
MIGEOMTIMCHIOLA, ...0cc0v-<--ccce-cons 
Pandanus odoratissimus ......... 
Raphidophora pertusa, } 

war. vitiensis. = f°" 
) Halodule australis ............... 
Mariscus albescens ...... peegetees 
* CYPOUINUS 4... sdesacos0s0 
- lpyigatus .........0s+0 
Kyllinga monocephala............ 
Fimbristylis complanata ......... 
pe CYIOSS ..00.5--500: 
Scleria depauperata ............++« 
SPE RLAGOSPOEEIB sscascre--o6 ec 

| Paspalum scrobiculatum ...... 
Panicum ambiguum..........+.... 
‘i PIPES erence se eee delve 
< sanguinale,........0..06- 
CEIGOMUNE, credecven ese e6 
Oplismenus Burmanni 
compositus ......... 
Cenchrus calyculatus .......++++. 
Stenotaphrum americanum...... 
| Thuarea sarmentosa 
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Andropogon aciculatus ......... 
BMletisine 11GiCa -......<0-<2.--.-a00- 
Oentotheca lappacea Mieelacs ee be 
} - 255 


hipeg web Aird 


Polynesia. 
West. | East. 
164 149 
* * 

* 

* 

* * 
* 

* * 
* 

* % 
* * 
* x 
* * 
* see 
* * 
* * 
* * 
* * 
® * 
* * 
* * 
* * 
* * 
# * 
4 * 
% * 


7K OK OK OK OK OK OK OK OK KOK OK OK OK KK HK KKK OK K K 


214 


— 
ie 2) 
© 


* OK KOK KK KOK OK KOK: 


* 


KKK KK KKK KE 


LINN. JOURN.—BOTANY, VOL. XXX. 


Austral- 
F Mala‘ 
asia. 

82 102 
* * 
* * 
* * 
* % 

* 
* * 
ee * 
* * 
* * 
* * 
* * 
* 
% % 
* * 
* * 
coe * 
* * 
* * 
x % 
% * 
* * 
* * 

* 
* * 
% % 
* * 
x * 
* * 
* * 
* * 
* * 
* * 

110 136 


207 


Of wider range. 


Old 


New 


World. | World. 


84 


* OK OK 


31 


* 


* 


* 


208 MR. W. B. HEMSLEY ON THE FLORA 


Polynesia. Of wider range. 
——____—_—_—— _|Austral- 
Tonga Islands. aeas Malaya! oiq | New 
West. | East. World. | World. 
255 214 189 110 136 114 42 
Podocarpus elata .........-...600-+ oes aa * 
Cycaa circinalis)) .4.sa.ecsssueness * ae * * * 
Gleichenia dichotoma ........... * * * * * * 
Alsophila lunulata ............... “% * 
Davallia elegans .............---.- oe * * * * 
A BOLLGR Aaachaeeenees she aie * * os * * 
Adiantum Capillus-veneris...... * * * * % * 

Pe diaphanum ............ * * * * * 

- hispidulum ............ * * * * * 
Hypolepis tenuifolia ............ * * * * 

Pieris'GCOMANS sejcreessersneseas-s * % * a * 
SP CNEITOLMIS! 2. waevce tacheawe. * * * * * 
sm rlonsitolia Wt. poss .saxeesace * est * * # * 
oo MATE INGLE, a. cornice clave seak * * * * * 
sy) NQUACHIAUIIEa |. .c.cscescann: * * * * * * 
Blechnum orientale ............... * * * a * 
Asplenium faleatum  ............ * * * * * 

‘ obtusatum. 2...5.c0..6- ae * * ids * 
Aspidium aristatum ............]  * % % * * 
Nephrodium dissectum ......... x * * * 

- Henkzanum ...... * % * * 

a Harveyi «:.... * * 

3 NUVASUUL ane oeeee se * 

5 latifolium ......... * * 

. MmONGP ecco * % * x * * 
Nephrolepis acuta.................. % x * x * * 

a exaltata. 2csgetescnes * * * * * * 
Polypodium adnascens ......... * ase one x * 

3 nigrescens ......... ® * * * * 

a Phymatodes ...... * * * * * 
Acrostichum aureum ...........- % * x * * * 
Schizea dichotoma ..............- * * * * * * 
Ophioglossum pendulum _...... * ® * * * 
Lycopodium cernuum ..,.:....... * * * * * * 
Psilotum triquetrum ............ * * * * * %* 

TOTALS ...+.. 290 246 220 138 162 141 55 


6. Summary of the preceding Table. 


This table has been drawn up since the paper was read, and 
supplements, and in some particulars repeats, the “ Introductory 
Note.” 

The most striking features are, first, the large number of 
species of very wide range, and, secondly, the large number of 
purely Polynesian species ; and the proportion of the latter might 
have been made to appear even larger by eliminating a number 
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of other species of wide range which very probably owe their 
presence to human agency, direct or indirect. Out of a total of 
290 species, 105, or more than a third, are confined to Polynesia ; 
and on examination it will be found that a large number of these 
species are peculiar to the Fiji, Navigator, and Tonga groups 
of islands, fewer extending eastward to the Society Islands, or 
westward to the New Hebrides. Considering the area and 
elevation of the islands and the extent of cultivation in bygone 
times, the number of indigenous vascular plants still existing 
is considerable; and, as in most insular floras, the number 
of natural orders and genera represented is large in proportion 
to the number of species. . Out of the 202 natural orders 
recognized in Bentham and Hooker’s ‘ Genera Plantarum,’ 79 
are represented by apparently indigenous species in the Tonga 
Islands; and the 290 species comprise no fewer than 202 genera. 
From calculations I have published elsewhere *, based upon the 
numbers of the ‘Genera Plantarum,’ the proportions for the 
whole world are: 37°50 genera to an order, and 12°65 species to 
a genus. In the Tonga Islands the proportions are: 2°55 
genera to an order, and 1°43 species to a genus. The proportion 
of species to genera is about the same as in the remote insular 
flora of St. Helena, calculated from the probably indigenous 
species. It may be interesting to repeat here the figures for 
some distant dissimilar and larger areas :— 


Average number Average number 
of Genera to of Species to 


an Order. a Genus. 
1 Eatin tdi ee ere renee 13°0 6:0 
IMigxICoe iste, | teh. Sin08 Sas 11:0 64 
America, north of Mexico... 9°6 6:2 
Pliny 100 eee De ee Oe ee RG 6°4 


In further illustration of the general distribution of natural 
orders, it may be added that 174 are represented in British India, 
163 in Mexico and Central America, and 144 in Australia. 

The object of giving the foregoing figures is to demonstrate 
the composite character of the Polynesian flora; to demon- 
strate that natural orders have, with very few exceptions, a wide 
distribution ; to demonstrate that there must have been ‘general 
migrations ; to demonstrate that the vegetation of the world must 
be the evolution of the same elements throughout, and not of dif- 
ferent elements in different parts of the world. In illustration of 


* «Biologia Centrali-Americana, Botany,’ vol, i. Introduction, p. xxiii, 
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this I will proceed to further details of the composition and cha- 
racter of the Polynesian flora. I have already stated that the 
most striking fact brought out by the preceding Table is the large 
proportion of species—upwards of a third—peculiar to Polynesia. 
Another fact, which does not come out, either in the Enumeration 
or in the Table, is the complete absence of peculiar generic types 
in the Tonga Islands ; and even if we include the Fiji and Navi- 
gator groups, the number is exceedingly small. Seemann (FI. Vit., 
Introd. p. xvii) could only adduce 16, and some of these were 
doubtful. Subsequent discoveries, especially in Malaya, have 
reduced that number, whilst the more complete exploration of 
Fiji has not resulted in the discovery, I believe, of a single new 
genus. And if we include the flora of the Gilbert, Phcenix, 
Ellice and Union groups, the results would be practically the 
same. In Hastern Polynesia there is a larger proportion of 
endemic genera, but nothing approaching a natural order. Even 
in so highly specialized a flora as the Hawaiian, only about 40 
genera out of 250 are restricted to those islands, and they are 
perhaps more remarkable for habit than for floral structure. 
In the Society Islands there are very few endemic genera, or, 
going further, peculiarly Polynesian genera, and one of the most 
singular of these, Lepinia, as pointed out at p. 165, has recently 
been rediscovered so far westward as the Solomon Islands *. 
Returning to the peculiarly Polynesian species of the Tongan 
flora, we find that 55 have both an eastward and a westward 
extension; 28 a westward extension only; 12 an eastward 
extension only; and 10, so far as at present known, are endemic. 
These are:—Oanariwm Harveyi, Vavea amicorum, Memecylon 
Harveyi, Disemma cerulescens, Ardisia Listeri, Bassia amnicorum, 
Solanum amicorum, Oyrtandra Listeri, Hedycarya alternifolia, 
and Wikstramia rotundifolia. But some of these may prove 
either to have a wider range or not to be specifically different 
when intermediate forms may have been found. On the other 
hand, it is not probable that unknown species remain to be 
discovered in these islands. 


* Drake del Castello, ‘ Flore de la Polynésie Frangaise,’ Introduction, p. xix, 
tabulates the distribution of 588 species, belonging to 79 natural orders. His 
results are: 161 peculiar to French Polynesia (Society, Marquesas, Pomotou, 
Gambier, and Wallis Islands) ; 123 extending to Oceania ; 297 to Indo-Malaya ; 


and 7 to other regions. These figures are to some extent inaccurate, inasmuch 
as the full distribution is not always given, 
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Passing to the distribution of the species which extend beyond 
Polynesia, we have 188 in the Australasian column, 162 in the 

Malayan, 141 having a distribution beyond Australasia and 
Malaya in the Old World, and 55 in the New World. Adding 
the species having an Australasian or Malayan extension to the 
purely Polynesian species might, without due consideration, lead 
us to suppose that the Australasian affinities of the Tonga flora 
were nearly as strong as the Malayan ; but such a conception is 
dissipated by the figures in the two last columns relating to 
species of wider distribution. Furthermore, it is manifest from 
the very small number of species which extend to some part of 
Australasia, but are not found elsewhere beyond the limits of 
Polynesia, that the Australian connections are exceedingly slight. 
The following are the only species coming under this category :— 
Melicytus ramiflorus, Ratonia stipitata, Metrosideros polymorpha, 
Jasminum simplicifolium, Hoya australis, Ipomaa congesta, Pi- 
sonia inermis, Peperomia leptostachya, Kuphorbia Sparmannit, 
Ficus aspera, Podocarpus elata, and Pteris comans. 

After examining all the facts, and especially the distribution of 
the genera, and the nearest affinities of the apparently endemic 
Polynesian species, there is no doubt that the combined Fijian, 
Samoan, and Tongan flora is eminently Malayan in character. 

I would only repeat, in conclusion, that the distribution may 
not be quite complete in all cases; hence the figures may be 
subject to slight modifications, but the main issues would not be 


thereby affected. 


7. Descriptions of New Plants from the Tonga and 
Solomon Islands. 


Dysoxylum megalanthum, Hemsl. (Plate IX.) 

Species pro magnitudine florum insignis, calyce irregulariter 
3-4-lobato. 

Arbor usque ad 80 pedalis alta (fide Oominszi). Folia (perfecta 
non visa) fere glabra vel cito glabrescentia, petiolata, abrupte 
pinnata, rhachi terete gracili, 7 poll. longa; foliola 8, opposita, 
breviter petiolulata, papyracea, oblonga, 2-4 poll. longa, inferiora 
breviora, integra, obtusa vel obtuse acuminata, basi inequalia, 
venis primariis lateralibus utrinque circiter 12 sat conspicuis. 
Flores albi (fide Cominsii) polygami? circiter 10 lineas longi et 
12 lineag diametro, racemosi (racemis terminalibus fide Comznsiz), 
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pedicellis crassiusculis 6-12 lineas longis; calyx cupularis, 
crasse coriaceus, irregulariter 2-4-lobatus, lobis rotundatis vel 
minoribus interdum subacutis; petala 4, oblonga, obtusa, extus 
sericeo-tomentosa, quam calyx dimidio longiora ; tubus stamineus 
cylindricus, 8-10-dentatus, antheris 8-10 inclusis vel brevissime 
exsertis petala subequantibus; discus cylindricus, ovarium in- 
clusus; ovarium dense tomentosum, 4-loculare, loculis uniovulatis, 
stylo sursum glabro, stigmate capitato. Fructus ignotus. 

Sotomon Istanps: without locality, Rev. R. B. Comins, 
241. 


Crossostylis Cominsii, Hemsi. (Plate X.) 

Folia feré membranacea. Flores parvi, staminodiis nullis, 
petalis integris. 

Arbor usque ad 18 ped. alta (ex Comins), ramulis floriferis 
glabris. Folia tenuia, glaberrima, longiuscule petiolata, lanceo- 
lata vel oblanceolata, cum petiolo 6-7 poll. longa et 23-3 poll. 
lata, obtusa, basi cuneata, venis primariis lateralibus utrinque 
circiter 8 prope marginem inter se anastomosantibus subtus sat 
conspicuis. Flores 4-5 lineas diametro, pedicellati, in axillis 
foliorum fasciculati, pedicellis circiter semipollicaribus; sepala 
5-6, crassa, tertia parte connata, intus carinata, hirsutula ; petala 
totidem, spathulata, integra, quam sepala paullo breviora, cito 
decidua ; stamina circiter 30, disco cupuliformi inserta ; ovarium 
seepe 10-loculare, loculis 2-ovulatis, vertice facile calyptratim 
dehiscens. Fructus ignotus. 

Sanra Cruz, New Hebrides, Rev. R. B. Comins, 279. 


Eugenia salomonensis, Hemsi. 

Species ornata, floribus rubris speciosissimis laxtssitie pani- 
culatis, paniculis longissime pedunculatis pendulis. 

Arbor magna (Comins), novellis omnino glabris, ramulis gra- 
cilibus. Foléa breviter petiolata, subcoriacea, minutissime pel- 
lucido-punctata, oblongo-oblanceolata, 44-7 poll. longa, subite 
acuminata, vix acuta, basi rotundata, venis primariis lateralibus 
numerosis 13 lineas ab margine inter se anastomosantibus. 
Panicule term*ales (Comins) cum pedunculo gracillimo sesqui- 
pedales, ramulis secundariis oppositis divaricatis paribus distant- 
ibus, ramulis ultimis 2-5-floris. Flores umbellati, subsessiles, 
cum staminibus circiter sesquipollicares ; calycis campanulati 
lobi rotundati, circiter 13 lineas longi et lati; petala fere orbi- 
cularia, circiter 3 lineas diametro, cito decidua; stamina nu- 
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merosissima, filamentis fere sesquipollicaribus capillaribus ut 
videtur sanguineis. 

Frorma Istanp, Solomon group, Rev. R. B. Comins, 232. 

A handsome species characterized by the very long, loose, 
pendulous inflorescence. 


Cyrtandra Listeri, Hems/. 

Species C. Tempesti, Horne, valde affinis, differt imprimis foliis 
minoribus late ovatis basi rotundatis crenatis. 

Frutex nanus (fide Lister), ramulis floriferis crassis subcar- 
nosis primum ferrugineo-puberulis. Folia opposita, exqualia, 
breviter petiolata, crassiuscula, late ovata, interdum fere ro- 
tundato-ovata, cum petiolo 3-5 poll. longa et 2-3 poll. lata, 
obtusa, crenulata, utrinque, precipue subtus, puberula, subtus 
pallidiora, venis primariis lateralibus utringue circiter 6 crassi- 
usculis curvatis. Cyme axillares, sesquipollicares, pauciflore, 
pedicellis ferrugineo-puberulis 5-6 lineas longis. Flores me- 
diocres; sepala 5, sublibera, decidua, breviter inwqualia, ovali- 
oblonga, circiter 4 lineas longa, subobtusa, corolle tubum fere 
equantia, extus ferrugineo-pubescentia ; corolla glabra, vix 
9 lineas longa, distincte bilabiata, labio inferiore longiore, lobis 
latis rotundatis ut videtur sinuatis, tubo lato leviter curvato 
antice ventricoso ; filamenta crassa, geniculata; anthere magne, 
approximate vel conniventes, primum in coroll# ventrum positw ; 
discus magnus, cupularis; ovarium ovoideum, glabrum, leviter 
verrucosum, stylo brevi crasso, stigmate maximo bilobato. 


Ardisia Listeri, Stapf. 

Affinis Ardisie grand, Seem., sed omnibus partibus minor 
staminibus in tubum brevem corolle basi tantum adnatum 
coalitis. 

Frutex 4-5 ped. altus, glaberrimus, ramulis crassis_ pallidis 
apicem versus cicatricibus rotundis crebris notatis. Folia ob- 
longo- vel obverse-lanceolata, 4-6 poll. longa, 13-1? poll. lata, 
in petiolum 3-2 poll. longum attenuata, obtusiuscula, nervis 
lateralibus tenuibus utrinque 12-14. Panicule plures terminales 
1 poll. longe, # poll. latw, pedunculo gracili 1-12 poll. longo 
suffulte pedicellis tenuibus. Calyx quinquelobus, 3-2 lin. 
longus, lobis rotundatis minute ciliatis. Corolla 13 lin. longa, 
ad 2 quinquepartita, lobis ovatis obtusis. Filamenta in tubum 
basi cum corolla connatum in ore antheras cordato-ovatas acuti- 
usculas gerentem coalita. Ovariwm ovoideum in stylum equi- 
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longum abiens, stigmate quinqueangulari, ovulis 3 placente 
immersis.—O. Stapf. 

Eva, Tonga, in rupibus caleareis summi jugi insule, Mr. J. J. 
Lister, 1889. 


Graptophyllum Siphonostena, F. Mwell., Fragm. vi. 87. 

Frutex glaberrimus ramis mox albicantibus. Folia oblonga 
vel elliptica vel ovato-oblonga, 1-8 poll. longa, 3-13 poll. lata, 
basi in petiolum 3-6 lin. longum attenuata, obtusiuscula vel 
subacuminata, membranacea, nervis lateralibus utrinque 4-7, 
tenuibus. Oyme axillares et terminales sepe ad flores 2 vel 1 
redactx, bracteis minutis, pedicellis gracilibus 2-3 lin. longis. 
Calyx 1-14 lin. longus, fere ad basin 5-partitus, segmentis tri- 
angularibus vel triangulari-subulatis. Corolle tubus 1 poll. 
longus, leviter incurvus, superne sensim ampliatus, lobi sub- 
equales, ovati, 5 lin. longi, apice pilosuli. Filamenta e fauce 
breviter exserta. Staminodia minuta. Capsula clavata.—O. 
Stapf. 

Eva, Tonga, in rupibus calcareis, Mr. J. J. Lister, 1889; 
Vavau and Liruxa, W. H. Harvey, 1885; Ovatav, Fiji group, 
Seemann, 1854. 

There are only three species known from Australia, and a fourth, 
which is cultivated all over India and the Malay Archipelago, 
but hag never been found ina wild state. As Sir F. von Mueller 
gave the name to Seemann’s specimen without a proper de- 
scription, I thought it worth while to describe the plant more 
accurately. It is nearest allied to G. Earlii, F. Muell., which, 
however, is a tree with smaller leaves and a shorter and wider 
corolla-tube and more robust capsules. . 


Ruellia Guppyi, Hemsi. 

Species ex affinitate R. arwensis, S. Moore, sed fere glabra 
foliis longe petiolatis, bracteolis calycis dentibusque brevioribus, 
coroll tubo subite in limbum patentissimum expanso. 

Herba vel suffrutex ramosus, sesquipedalis (Guppy), cito gla- 
brescens. Folia petiolata, fere membranacea, primum minute 
strigillosa, anguste oblongo-lanceolata, cum petiolo usque ad 
7 poll. longa et 13 poll. lata, obtusa vel subacuta, basi cuneata, 
sepe ineequalia, obscurissime late crenata, venis primariis late- 
ralibus utrinque circiter 8-9 prope marginem inter se anastomo- 
santibus ; petiolus usque ad 2 poll. longus. Flores flavi, axillares 
(solitarii?) pedunculo brevi, bracteis bracteolisque parvis sub- 
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ulatis; calycis dentes subulati, semipollicares; corolla leviter 
obliqua, fere hypocrateriformis, tubo circiter 8 poll. longo angusto 
vix curvato, limbo subequaliter 5-lobo, fere 2 poll. diametro, 
lobis latis. Stamina 4,inclusa. Ovariummultiovulatum. Oapsula 
non visa. 

Treasury Istanp, Solomon group, Dr. H. B. Guppy, 186; 
Uxawa, in the same group, Rev. R. B. Comins, 264. These 
two localities are almost at the two extremities of this chain of 
islands. 


Hedycarya ? alternifolia, Hemsl. 

Species insignis, si hujus generis, foliis alternis. 

Frutex vel arbor undique glabra. amuli ultimi pallidi, ver- 
ruculosi. Folia alterna, coriacea, in siccis nigrescentia, breviter 
petiolata, rotundato-ovata vel late elliptica, cum petiolo usque 
ad 5 poll. longa et 3 poll. lata, obtusa, remote obscureque denti- 
culata, venis primariis lateralibus utrinque 4-5. Flores 3 vix 
sesquilineam diametro, racemosi, racemis parvis axillaribus; 
perianthium depressum, obscurissime lobatum, margine cilio- 
latum ; stamina numerosissima antheris subsessilibus. 

Tonga Istanns, Ur. J. J. Lister. 


Antiaris turbinifera, Hemsl. 

Inter species Polynesiz magnitudine fructus insignis. 

Arbor 80-100-pedalis (fide Comins). Folia petiolata, sub- 
coriacea, oblongo-obovata, sine petiolo usque ad 6 poll. longa, 
integra, obtusissima, basi cuneata, supra nitida, subtus pallidiora, 
venis primariis lateralibus utrinque 8-9 inter se prope margi- 
nem anastomosantibus ; petiolus sesquipollicaris. Heceptaculum 
florum ¢ breviter pedunculatum, circiter 9 lineas diametro, ut 
videtur cupulatum, carnosum, extus verrucosum, multiflorum, 
involucro brevissime 5-lobato, lobis late rotundatis, margine 
incrassatis. Perianthiwm tenuissimum, perfectum non visum ; 
filamenta brevissima. Fructus ellipsoideus, siccus 23 poll. longus 
et 2 poll. diametro. 

Paura, Utawa, ete., Solomon Islands, Rev. R. B. Comins. 

The Rey. R. B. Comins, to whom we are indebted for this and 
many other curious plants from Polynesia, sends a specimen of a 
humming-top made by natives of the Solomon Islands from the 
fruit of Antiaris turbinifera. After the fleshy part of the fruit 
has been removed or has decayed, there remains an excessively 
hard endocarp of ivory-like density. The peduncle disarticulates 
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from the base of the fruit and the continuation into the fruit 
decays and falls away, leaving a circular aperture, about a third 
of an inch in diameter, and as clearly defined as though it had 
been cut. . To form the humming-top, the natives bore holes at 
right angles to this and insert a peg, the exserted part being 
about as long as the diameter of the fruit. . It is span by a 
double string wound round the peg in the same direction, the 
free ends of the string being pulled in opposite directions to 
impart the impetus to the top. It is probable that this natural 
hole in the fruit serves as a point of egress for the radicle in 
germination. 


PANDANACES. 
SARARANGA, Hemsl., gen. nov. 


Flores, ut videtur, dioici, ¢ ignoti.. Florum 9 spadix pani- 
culatus, ramosissimus, amplissimus, ramuli ultimi incrassati, 
spheroidei, receptacula florifera carnosa sinuosa involucrata for- 
mantes, involucro brevisinuoso. Flores 2 (perjuveniles tantum 
visi) omnino immersi, flexuoso-biseriati, et mamillis (stigma- 
tosis?) superficialibus biseriatis conjuncti; staminodia nulla; 
ovarium 1-loculare, l-ovulatum. Fructus ignotus. 


Sararanga sinuosa, Hemsl. (Plate XI.) 

Arbor 50-60-pedalis, radicibus aereis nullis (ex Guppy). Folia 
coriacea, lineari-lanceolata, basi 4 poll. lata (Guppy), apicem 
versus tantum aculeolata. Spatha ignota. Spadizx albus, 4-5 
ped. longus (Guppy), receptacula (7. e. spadicis ramuli ultimi) 
circiter 3 poll. diametro, sed forsan fructifera accrescentia. 

Favro Isranp, Solomon group, at elevations of 1600 to 
1900 feet, Dr. H. B. Guppy; Josie Istanp, North-east New 
Guinea, Dr. O. Beccari. 

I am indebted to my colleague. Dr. Otto Stapf for the 
drawings of the microscopical dissections of the inflorescence. 


DESCRIPTION OF THE PLATES. 
Prats IX. 


Portion of compound leaf and raceme of flowers of Dysorylum megalanthwm, 
Hemsl., natural size. 


Fig. 1. Longitudinal section of a flower, showing the hairy ovary half im- 
mersed in the cylindrical disk ; fig. 2, cross section of ovary; fig. 3, 
vertical section of the same, All enlarged. 
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Prater X. 
Flowering branch of Crossostylis Cominsti, Hemsl., natural size. 


Fig. 1. A flower; fig. 2, the same, with the sepals and petals and some of 
the stamens removed, showing the ovary in cross section; fig. 3, the 
top of the ovary and stylar column. All enlarged. 


Prats XI. 
Sararanga sinuosa, Hemsl. 


Fig. 1. Upper portion of a leaf, which Dr. Guppy describes as 4 inches broad 
in the lower part : natural size. 

2. Tip of the same, enlarged. 

3. Small portion of female inflorescence, which is 4 to 5 feet long: 
natural size. 

4. One of the ultimate branchlets of the inflorescence, or receptacles in 
which the female flowers are embedded, with biseriate mammz and 
sinuous involucre, < 3. 

5. The same in longitudinal section, x 8, showing some of the ovaries. 

6. A portion of the surface of one of the lobes, x 8. 

7. A cross section of the same, some distance below the surface, showing 
the biseriate ovaries corresponding to the superficial mamme, about 
x 8. 

8. A vertical section, x 20, showing ovary and stigmatic tube. 

9. Another section, still further enlarged. 

10. Ovyule, about x 40. 
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The Origin of Plant-Structures by Self-Adaptation to the Envi- 
ronment, exemplified by Desert or Xerophilous Plants. By 
the Rev. Gzorcr Henstow, M.A., F.LS., &e. 


[Read 16th November, 1893.] 
(Puats XII.) 
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III. Spinescent Characters. 
IV. Foliage of Desert Plants. 
VY. Succulent Plants. 
VI. Protection of Buds. 
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IX. Assimilative Tissues. 
X. Ligneous Tissues. 
XI. Water-storage Tissues. 
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XIII. General Summary of Observations on Desert Plants. 
XIY. Self-fertilization of the Flowers of Desert Plants. 


I. Introductory Observations on the Characteristic Features of 
Plants of Deserts and Arid Countries. 
Tue general faczes of the flora of a country with a relatively dry 
soil and atmosphere is very observable ; and when it is found to 
be the same in widely separated countries—as in the desert 
regions of North Africa, in the arid districts of India and Thibet, 
of Afghanistan, in parts of Australia, in 8S. Africa, in Brazil*, &c..— 


* For an interesting description of the plants growing in a very dry region 
of Brazil, but probably of less intensity than that of the African deserts, 
the reader is referred to a paper by M. Ed. Warming entitled, “Lagoa Santa 
(Brésil), Etude de Géographie Botanique,” Rey. gén. de Bot. 1893, p. 145. 
Many peculiarities mentioned by that author correspond more or less exactly 
with those I have described in this paper. 

Grisebach also compares the 8. African region (Kalahari) with the Soudan :— 
“Les autres formes végétales sont. les mémes qu’on retrouve dans d’autres 
steppes et déserts, ou bien elles signalent Vintime affinité du Kalahari et du 
Soudan. A la premiére catégorie appartiennent les plantes grasses (Huphorbia, 
Mesembryanthemum), les végétaux bulbeux qui ouvrent rapidement leurs fleurs 
aprés les orages d’été (ex. Amaryillis); parmi les arbustes, les formes de 
Spartium (ex. Lebeckia), de YOléandre (par Ventremise d’une Rubiacée, le 
Vangueria), et du Myrte (par une Ebénacée, VHuclea) ; enfin, les arbustes 4 


feuilles velues, particuliérement fréquents dans la savane (Tarchonanthus).” 
(Vég. du Globe, vol. ji. pp. 255, 256.) - .. 
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so that these several countries afford either the same or “ represen- 
tative plants,” one infers (but of course at first merely on @ priori 
grounds) that most probably similar causes have produced these 
similar results. A closer inspection shows that the similarities in 
the vegetative system of such plants, which often have no affinity 
between them whatever, can be carried down into the minutest 
details of histological structure; and that a large proportion 
of such structures at least are always serviceable to the plants 
in resisting the deteriorating effects of an insufficient supply of 
water, as well as of an excess of radiation and other hindrances 
to such vigorous growth as is maintained in moister climes. 

We thus begin to suspect, indeed very strongly, that the 
various peculiarities (such, e. g., as the densely hirsute clothing 
and the consolidation of the mechanical tissues) are the direct 
results of the dry climatal conditions surrounding the plants ; 
and that the unfavourable environment actually brings about 
the production of just those kinds of structure which are best 
able to resist the injurious effects of the climate, and so enables 
the plant to survive under them. Such, at least, is the result 
of my own observations on the plants of the Egyptian deserts. 

The distribution of similar forms of plants under similar con- 
ditions illustrates another fact. We speak of “ chalk-loving,”’ 
 sand-loving,” and other kinds of plants frequenting special 
environments ; but these phrases seem to be, to a great extent, 
misnomers. Plants by no means all or always “love” the soils 
alluded to, in which they are often found. Many flourish quite 
as well, if not better, in a totally different soil. Having, how- 
ever, been located in them for many generations, they have 
become so adapted to the peculiar conditions of the soil and 
climate, by asswming such structures as are the best under the 
circumstances, that they now succeed in them; but at the same 
time many are always tacitly protesting, so to say, against their 
environment; for they at once show how much more vigorous 
they can become when they are grown in a different and more 
congenial soil *. 

Similarly we might just as well speak of desert-loving plants, 
corresponding to the term “ xerophile;” but we know what an 
intense struggle for existence they have to maintain. Never- 
theless they have become so inured to their difficulties, that 


* See Battandier’s observations, Bull. Soc. Bot. de Fr. 1887, p. 189 
R2 
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when seeds of desert plants are sown in ordinary garden-soil 
many fail to grow at all*; just as, while some water-plants 
grow more vigorously on land, others cannot live if exposed to 
the air. Or, again, with regard to many maritime plants, they 
will grow quite as well, if not better, away from the sea, either by 
altering their structure as Samphire does, by developing flat and 
thin leaves, or else they may retain their usual features, this being 
due to heredity. Thus Salsola Kali, the Prickly Glasswort of 
our sandy sea-shores, has become one of the worst weeds ever 
introduced into American wheat-fields. One year’s damage in 
Dakota alone is estimated at 2,000,000 dollars. Itis described as 
taking complete possession of the soil, while its spiny nature 
makes it objectionable to horses and other animals (Farmer’s 
Bulletin, No. 10, 1893). In this case the plant has not lost its 
spines by growing in a richer soil, and illustrates the fact that 
hereditary influences often, if not always, tend, more or less, to 
resist the effects of a changed environment. And just as new 
adaptations can easily become fixed in some cases, but with great 
difficulty in others, as in cultivating wild plants ; so, conversely, 
while some features are instantly lost, others are as rigidly 
retained, though it may be in a modified form. What, however, 
may be called the general “ plasticity ’’ of plants is now so well 
recognized, that it affords us a perfectly adequate means in 
accounting for the self-adaptation of plants, although it is far 
from being necessarily applicable in every feature. 

I will now give some special characteristic features of desert 
plants, and then compare them with others growing in arid 
districts to show the more or less great similarity which 
prevails. : 


II. General Morphological Characters *. 


On first entering the desert near Cairo, where plants are to 
be found,—namely, along the lines of watercourses, which are 


* According to Dr. B. Sickenberger in Cairo and to my own experiments at 
home. t : 

+ The best work Iam acquainted with on the structure of desert plants is 
one by Dr. G. Volkens, entitled “Die Flora der aegyptisch-arabischen Wiiste 
auf Grundlage anatomisch-physiologischer Forschungen dargestellt,” and the 
epitome “ Zur Flora der aegyptisch-arabischen Wiiste, eine vorliufige Skizze.” 
He gives eighteen plates (4to) illustrative of the anatomy of a well-selected 
series of types. I have fortunately been able to collect a large number of 
tne same piants myself n the deserts around Cairo; and for nearly all the 
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dry all the year round excepting in February and March, while 
no plants occur on the higher ground at all,—the general 
appearance is of low bushes or isolated tufts of a nearly uniform 
grey colour. The plants are never crowded or cover the ground 
like an English roadside. In other words, they do not struggle 
for an existence with one another, but only with their inhos- 
pitable inorganic environment*. The grey colour is mainly 
due to intense hairiness, which subdues the green hue of chlo- 
rophyll. A few plants only, comparatively speaking, have 
no hair, and are consequently greener, as the species of 
Zygophyllum, which are fieshy-leaved plants; but a coating 
of wax is of frequent occurrence, and this aids in giving a 
glaucous hue. 

The hair and the wax, as well as the fleshy character of the 
leaves, are adaptations to arrest the loss of water by transpi- 
ration during the summer. 


IIT. Spinescent Characters. 


The next obvious feature is the stunted character of the 
bushes, three feet being about the maximum height (Zilla mya- 
grotdes), with gnarled stems at the base. This is often coupled 
with a spinescent character, either in the branches (as Zilla), 
foliage (as Hchinops), or stipules (Fagonia) and bracts (Cen- 
taurea). These features are, we may say undoubtedly, in the 


rest I am greatly indebted to the kindness of Prof. E. Sickenberger, of the School 
of Medicine, Cairo ; so that I have been able to examine anatomically nearly the 
whole series described by Dr. Volkens, and have thus been able to supplement 
his observations in some degree in points he has not recorded. I would also 
refer the reader to the writings of M. P. Maury, Assoc. Frang. pour l’Avance- 
ment des Sci., Congrés de Toulouse, 1887; also Morot’s Journ, de Bot. ii. 1888, 
Rev, Bibl. p. 101. 

* Similarly of the desert regions of Beluchistan, Dr. Aitchison says :— 
«The barren character of the country and the want of indigenous trees is 
due to the extreme dryness of the soil and aridity of the atmosphere... . 
The struggle of plant-life for existence is great. The plants which are 
seen to exist through it all are either annuals or those possessing great 
root-stocks, tubers, tuberous roots, rhizomes, bulbs, or other such structural 
developments as assist them to baffle and survive through the extremes of 
temperatures.”—“A Summary of the Botanical Features of the Country tra- 
versed by the Afghan Delimitation Commission during 1884-5,” ‘Trans. and 
Proc. Bot. Soc. Edinb. 1889 (read April 11th, 1889), p. 42. 


992 REV. G. HENSLOW ON THE ORIGIN OF PLANT-STRUCTURES 


main due to a want of water *, which always prevents the for- 
mation of cellular tissue; while this deficiency of parenchyma is 
associated with a hardening of the fibro-vascular mechanical 
elements. The converse conditions aré sometimes witnessed, e. g- 
in a plant of Zilla myagroides, which was the only species raised 
from seed out of many sown in the Botanic Garden of Cairo by 
Dr. E. Sickenberger. It not only bore well-developed leaves, 
but the spines, though formed through the forces of heredity, 
were very slender and subflaccid instead of being intensely 
rigid. 

As an interesting illustration of a highly spinescent plant 
belonging to the Cucurbitacex, an order in which it would be 
least expected, is the Narras plant of Caffraria (Acanthosicyos 
horrida). It grows on the sandy downs on the sea-coast. It 
has no leaves, but double spines studded all over the branches, 
forming impenetrable bushes which spread widely and attain the 
height of aman. It is curious that although the seeds germinate 
readily, all attempts to cultivate it in Europe have failed; just 
as Dr. Sickenberger and I failed with the numerous desert plants 
of Egypt, for, as stated, he was only successful with Zilla mya- 
groides. Another remarkably spinescent plant is Aciphylla 
squarrosa of the order Umbellifere, described by Sir J. D. 
Hooker in his ‘ New Zealand Flora,’ vol. i. p. 87. 

The hardening of the mechanical tissues generally, which so 
often results in special spiny processes, is brought about by 
drought and other conditions of the environment, and is one of 
the best means for resisting the intense heat of the desert. 

M. de Candolle + called attention to this fact. He says:— 
‘Very hard wood resists heat because it encloses but little 
aqueous juices, so there is but little to evaporate.” Similarly he 
remarks upon the great value of cork for resisting both extreme 

* So Mr. Belt, in ‘The Naturalist in Nicaragua,’ says (p. 46) :—‘ This spiny 


character of vegetation seems to be characteristic of dry rocky places and tracts 
of country liable to great drought.” 

Similarly Grisebach, aeseribing the flora of Kalahari, South Africa, and 
alluding to spinescent species of Acacia, says:—“ Tous ils portent des épines 
qui, chez A. horrida, ont 5 4 8 centimétres de longueur. La division limitée du 
feuillage et lexiguité des surfaces sont autant de traits en rapport avec le dé- 
veloppement des organes piquants et de la sécheresse du sol” (La Végét. du 
Globe, ii. p. 252). He also alludes to similar features of the Tibetan flora 
(i. p. 614). 

t “Essai élémentaire de Géographie Botanique,” Dict. des Sci. Nat. vol. xviii. 
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cold as well as extreme dry heat; as there will be a greater 
number of cells in the layers of cork filled with air, thus making 
bad conductors between the external air and the cambium layer 
and alburnum. Thus old trees resist cold better than young 
ones. On the other hand, endogenous trees having no bark 
only grow in warm climates. In some, as the Date, the bases 
of the leaves, especially if they decompose into a hairy covering, 
may supply the place of it. 

The evidence in support of the assertion that spines are the 
direct outcome of the environment also rests upon the well- 
known fact that there are many instances of plants losing their 
spines altogether when grown under other circumstances. This 
variableness in the spinescent character of plants is no new ob- 
servation. Thus, G. G. Kiichelbecker, in a ‘ Dissertatio botanico- 
physica de spinis plantarum’ (4.D. 1756), wrote as follows :— 
“Sunt autem quaedam plantae quae eundem semper et vbique 
seruant in extensione superficiei habitum, cum contra ea aliae, 
pro varia soli et culturae indole, formam hance alias sibi propriam 
deponant, vel tamen maximam sui partem mutent, ita vt, quae 
glabrae antea erant, nunc inaequalitatem magis minusue emi- 
nentem induant, atque suum plane deposuisse videantur habitum 
superficiei pristinum ”’ (pp. 9, 10). He then refers to Linneus’s 
Philos. Bot. p. 215, § 272 :—‘‘ Spinosae arbores cultura saepius 
deponunt spinas in hortis...... Hirsuties loco et aetate 
facillime deponitur.” Again, J. ¢. p. 247, § 3816 :—‘ Solum 
mutat plantas, vnde varietates enascuntur, et, mutato eodem, 
redeunt. Hine Acanthi molles et aculeati; Cinarae aculeatae 
et non aculeatae.” 

Similarly, at the present day Pears, species cf Rose and of 
Prunus, &c., are well known to lose their spines under cultivation. 
Ononis spinosa, L., has an excessively spiny variety, horrida, grow- 
ing in maritime sands. It is much less spiny in waste places by 
roadsides, &c., and becomes the variety inermis elsewhere. ‘This 
latter form of the “subspecies” repens can be produced, tem- 
porarily at least, at will; for when the ordinary spiny form 
O. spinosa is grown either in a very rich soil or with an abundance 
of water and a moist atmosphere, whether the plants be raised 
from cuttings or seeds, they gradually lose their spines; those 
first formed under these conditions are much reduced in size and 
in rigidity. Hereditary influence is too strong to arrest them 
at first altogether; although none are produced later on vigorous 
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shoots growing in a saturated atmosphere. They reappear as 
soon as the same plants are allowed to grow in the ordinary way. 
It may be added that when the spines are arrested, the peculiar 
odour of O. repens is present, and the flowers also are larger 
and are like those characteristic of that subspecies *. 

M. Lothelier f carried out very similar experiments with other 
spinescent plants. He thus found that by growing Berberis 
vulgaris in a moist atmosphere it bore no spinescent leaves, as the 
parenchyma was well-formed between the ribs and veins; but 
in a perfectly arid atmosphere it bore spines only. Intensity of 
light also favoured their production. He found from a micro- 
scopical examination that in a section of a spine exposed to 
moist air the vessels of the xylem are few in number and the 
pericycle is not lignified. In a dry air the xylem forms a con- 
tinuous ligneous circle and the pericycle is also lignified. I have 
myself repeatedly corroborated this observation of the special 

-consolidation of fibrous tissues in several instances in different 
species of desert plants. This consolidation of the mechanical 
elements may be perhaps explained as a secondary result of the 
relative abundance of the assimilative tissues ; the palisade-layers 
being often two, three, or even four in number, and equally on 
both sides of a leaf of a desert plant. While there is a great 
arrest in area of the parenchymatous tissue—due to the feeble 
water-supply—the organized products are mainly miei ie in the 
lignification of the supportive tissues. 

Conversely, if plants be etiolated by being grown in the dark, 
while the parenchymatous tissues are relatively in excess, such as 
the pith and cortex, M. Rauwenhoff has shown that the mechanical 
tissues are greatly reduced, the assimilative tissues being quite 
incapable of any activity ¢. 


Another instance is supplied by our common Water-reed, 


* Such were the results of my own experiments in 1891-92. I raised plants 
‘from the seeds obtained from these plants in 1893, to see if the hereditary 
trait of producing spines becomes less pronounced in successive generations. 
In August the plants had only grown to about five inches in height in conse- 
quence of the drought; but up to the date of writing this (Aug. 15th) they had 
developed no spines. 


+ Revue gén. de Bot. 1890, p. 276; Bull. Soc. Bot. de Fr. 1890, p. 176; 
Comptes Rendus, 1891, exii. p. 110. 

{ “Sur Jes causes des Formes anormales des Plantes qui croissent dans 
Vobscurité,” Archives Néerlandaises des Sci. exac. et nat. t. xii. p. 297. 
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Phragmites communis. This grass is very abundant in the 
Nile Valley, growing in places which are not artificially 
irrigated. It covers large areas of waste ground outside Cairo, 
forming a stunted growth, the leaves being very short and sharp- 
pointed. It has been named var. isarica. Close to the Nile, 
however, in Rhoda Island, it grows ten or more feet high, with 
Jong leaves almost exactly like the plants in English rivers. 
In many places the two forms of leaf are on the same stem, 
sometimes even alternating with each other, suggesting the idea 
that the leaves were elongated or abbreviated and spinescent, 
according as the plant happened to have sufficient water at its 
disposal or not. 

_ In this plant we have, therefore, a varietal character which is 
quite inconstant, as it varies repeatedly even on the same stem, 
and which has not become relatively fixed, though deemed worthy 
of a name. 

Such and other facts show how completely relative many 
varietal and even specific characters may be. They may. have 
every degree of constancy, but they can often and easily change if 
the environment be altered, till other characters take their place. 
which may then become relatively fixed in their turn. 

I have said that all observations tend to prove that the great 
reduction of the parenchymatous tissues, with a correlated 
hardening of the mechanical tissues—so that a spinescent cha- 
racter becomes very characteristic of desert plants—are simply 
the inevitable results of the action of the environment. That 
this is so, is corroborated by an experiment of M. Duchartre on 
the effect of drought upon Dioscorea Batatas *. 

Some tubers of this plant produced long shoots, but without 
being allowed to have any water at all. The effect upon the 
stem was that it acquired excessive rigidity with no heliotropism 
nor power of climbing. Although the stem was much more 
slender than normally, there was a marked predominance of the 
elements of consolidation. The fibres had very thick walls and 
a minute lumen. ‘The periphery of the central cylinder showed 
a zone of perceptibly greater thickness than usual, consisting of 
fibres of small diameter, but with walls of greater thickness than 
usual. This appears to have been the usual pericycular zone so 
common in herbaceous endogenous stems. Similarly, the collen- 


* Bull. Soe. Bot. de Fr. 1885, p. 156. 
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chymatous cords at the angles were quite as much developed as 
in normally grown stems. 

Moreover, all these well-developed mechanical elements of 
consolidation in the Dioscorea were in a greater relative pro- 
portion, in consequence of the considerable reduction which the 
parenchymatous tissues had undergone. 

The leaves were small and undifferentiated, the parenchyma 
between the veins being much arrested; the stomata were un- 
developed and the palisade and lax central parenchyma all alike 
and unformed in character, except that the two of four larger 
layers in the centre had no chlorophyll. 

From the above brief epitome of M. Duchartre’s experiment 
it will be seen that, so far as the small amount of parenchyma 
and the great density of the mechanical elements of the fibro- 
vascular tissues are concerned, we have an exact parallel between 
desert plants and this Dioscorea grown without water in the 
dark. Hence this experiment, together with those referred to 
above, will suffice to completely justify the conclusion that 
the indurated character of the mechanical system and also the 
spinescent features of so many desert plants are simply the imme- 
diate results of the effects of the comparatively waterless cha- 
racter of the environment. Lastly, it must be borne in mind that 
the spinescent character is hereditary, and although the rigidity 
begins to break down under cultivation in a moist climate and a 
good soil, the spines may still be formed but become gradually 
modified and finally disappear, reverting to leafy branches, as has 
occurred with cultivated pears, plums, and Ononis; or back into 
leaves, as in Berberis. 

That “xerophilous” peculiarities of plants are not only cor- 
related with but are actually caused by the arid conditions of 
their environment is the conclusion of A. F. W. Schimper *, who 
has lately studied the flora of Java. He finds that the plants of 
the shores, alpine plants, those of the solfataras, and epiphytes, 
although very different from each other in a classificatory sense, 
all present common characters in being strictly “ xerophilous.” 
In all, the leaves are small and thick, there is a strong cuticle, 


* “Ueber Schutzmittel des Laubes gegen Transpiration, besonders in der 
Flora Java’s” (Mittheilungen aus den Sitzungsberichten der kénigl. preuss. 
Akademie der Wissenschaften zu Ber n, 1890, Heft vii. p. 1045). See also 
Rey. gén. de Bot. 1892, p. 364. 
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the stomata being at the bottom of “crypts,” the intercellular 
Spaces reduced, hairs more abundant, the water-storage tissues 
present, &c. The author concludes from his observations that 
among the causes capable of determining the development of 
these various adaptations of defence against a temporary or 
permanent insufficiency of water are the dryness of the atmo- 
sphere and soil, a strong insolation and rarefaction of the air, the 
richness of salts, or a too low temperature of the substratum. 
The stunted condition of the plants of the solfataras and of the 
shores would be due to the too great abundance of salts in the 
substratum, which has the result of reducing the assimilation of 
carbon. 

As a corroboration of the preceding, it may be added that 
MM. J. Vesque et Ch. Viet * came to the same conclusion, 
namely, that the fibrovascular structures were much more 
developed in a dry than in a moist atmosphere. 

I will conclude this section by quoting the following cor- 
roborative remarks of Grisebach t:—“ Au nombre de phéno- 
ménes généralement répandus figure le développement des 
épines, phénomeéne qui va en croissant avec la sécheresse du 
climat. Les arbustes épineux plus petits qui habitent les steppes 
asiatiques et les solitudes du Sahara pénétrent dans les savanes 
de la contrée basse du Soudan (Zragacantha, Alhagi). L’exemple 
le plus remarquable de ce fait est fourni par le Sider (Zizyphus 
Spina-Christi), qui, sous la forme d’un arbuste ou arbre nain, 
s’étend depuis la Palestine jusq’au Sennaar et au Bornou. Mais 
dans le Soudan le développement des épines n’est point limité 
aux arbustes asiatiques de petite taille, ou 4 la forme de Sodada, 
puisque méme les arbres, notamment les Acacias, aussi bien que 
les plantes grasses, sont également armés d’organes piquants. 
Dans la Nubie, la majorité des arbres sont épineux, et il parait 
que dans certaines parties de Abyssinie et dans le Bornou il 
n’est presque point de végétal ligneux sans épines. Une chose 
semblable est rapportée par M. Livingstone relativement aux 
contrées confinant avec le Kalahari, tandis qu’au contraire 
cette organisation s’évanouit sur le partage des eaux dans la 
direction du Congo.” 


* “De Vinfluence du Milieu sur la Structure anatomique des Végétaux,” 
Ann. Sci. Nat., Bot. sér. 6, tom. xii. 1881, p. 167. 
+ La Végétation du Globe, ii. p. 197. 
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IV. Foliage of Desert Plants. 


Another result of the deficiency of water is the small size of 
the leaves of desert plants, thereby lessening the surface of the 
transpiring organs; or else they are suppressed almost, if not 
quite, altogether, as in Retama, Anabasis, Ephedra, and Tamariz. 
Many plants produce moderate-sized leaves in the early spring as 
soon as the rainy season commences, but none or very small ones 
later on, as Zilla, Alhagi, Statice, &c. The inrolled margins of 
the leaves, which make them assume the form of a more or less 
closed cylinder, is another common contrivance. 

Now while this reduction of surface is beneficial by lessening 
transpiration, we must remember that it is simply the result of 
drought. This is proved in several ways: first, one and the 
same plant will produce much larger leaves in March or April, 
when a good supply of water is at hand, but minute leaves in 
June, when the supply is deficient ; secondly, if the same plant 
be grown in the Nile Valley it ceases to produce the smaller 
summer foliage and resembles the ordinary herbaceous leaves of 
temperate climates. Thus Salvia lanigera growing in the Delta 
has flat leaves, eight inches in length; but when in the Desert 
they are only about two and a half inches long, with the margins 
inrolled. A similar variability is a common phenomenon and is 
well known; for numerous instances might be given of leaves 
varying in form and structure on the same plant or on different 
individuals, according as they develop at different times or 
under different circumstances—or, again, if the plant have been 
transplanted, say, from a hot to a cold, or from a dry to a wet 
locality ; or, again, from a low to a high altitude.or vice versa. 
Mr. Groom records a case of an orchid, Renanthera albescens, 
which naturally scrambles over plants growing on hot open 
sandy heaths. The specimen had been transferred to the botanic 
garden, Singapore, where it was growing under the shade of a 
well-foliaged tree. As might be expected, the form and 
anatomical details of the new leaves became much altered. Mr. 
Groom gives a series of comparisons showing how the cuticle 
decreased in thickness, while the dimension of the leaf increased 
in length but was diminished in thickness, &c.* 

Mr. Scott Elliot + has independently arrived at a very similar 

* «Annals of Botany,’ vii. p. 152. 


t * Notes on the Regional Distribution of the Cape Flora,” Trans. Bot. Soc. 
Edinb. 1891, p. 241. 
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result as to the cause of the small size of the leaves of the 
“ericaceous ”’ type which prevails in parts of the Cape and of 
Australia. He observes :—“The climate [of the Karoo] is 
characterized by a long and dry summer and by plenty of wind. 
Such conditions obviously favour transpiration... Hence the 
small and excessively coriaceous leaves of these plants without 
much spongy parenchyma are thoroughly suited to the climate. 
We may even, I think, go a step further and say that the 
physical conditions have produced this form ... With regard to 
leaves certain observations, which are not yet extensive enough 
for publication, as to the variation in size and texture of the 
leaf in the same species in different habitats, strongly incline me 
to believe that the smallness, cuticularization, and want of spongy 
parenchyma in the leaf all follow directly from such conditions.” 
Similarly M. E. Warming attributes a similar result to climate, 
especially the dryness of the atmosphere on the Campos of Lagoa 
Santa in Brazil. He writes :—“Lorsque les feuilles ne sont pas 
tomenteuses sur les deux faces, elles sont ordinairement raides 
et coriaces ; les feuilles de plusieurs espéces, agitées par le vent, 
font entendre un bruit de cliquetis ou de crécelle trés extra- 
ordinaire; tels sont certains Salvertia, Vochysia, le Palicowrea 
rigida ou strepitans et certains Bombax. La majorité des 
espéces arborescentes ont les feuilles dures et coriaces, 4 quelque 
famille qu’elles appartiennent”’ *. 

Besides the general reduction in size of the leaves, plants in 
the desert reach the subaphyllous and aphyllous conditions. The 
degradation in the size and form of the leaf passes through 
many degrees till the leafless stage is reached, as in Ephedra 
and Retama. Just short of that, the leaves are minute, scale- 
like, closely adpressed against the stem, and assume the ap- 
pearance of the foliage of Thuja, Cupressus, &c. In the desert 
this form is well seen in Anabasis reticulata and Salsola Pachoi. 
Such leaves may terminate in sharp points, as in Cornulaca 
macrantha, and as seen in our English Salsola Kali. This last- 
named genus, as also Zamarix, adopts both forms, just as 
Retinospora may have them, even on the same plant. 

That drought is the main cause is inferred from the fact that 
similar forms occur in plants in rocky and arid mountain regions 
at high elevations. Thus while the New Zealand nearly 


* Op. cit. p. 155 [supra, p. 218]. 
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aphyllous species of Veronica live at an elevation of 7000 feet, 
V. thujioides is found at a lower but still high elevation. 
Similarly Thujas (Biotas) are trees and shrubs of considerable 
elevation. So many coincidences here offer the same grounds 
in support of the contention that similar causes have brought 
about similar results and produced these mimetic forms in 
genera of widely different orders. Thus Zamarix in Africa may 
be said to represent Halovylon Ammodendron of Beluchistan and 
the Oriental steppes (Aitchison and Grisebach), Casuarina of 
Australia, the Thujas of Japan and California, Veronica thu- 
jioides of New Zealand, &e. 


V. Succulent Plants. 


Although spinescence and hairiness are the prevailing features 
in the desert plants near Cairo, some few are decidedly succulent, 
as the species of Zygophyllum. That this feature is one of the 
direct results of the intense heat (probably influenced by the 
presence of salts in the soil), inducing the formation of a thick 
cuticle, which, in turn, involves the retention of water and the 
development of succulent aquiferous tissues, I think cannot be 
doubted. The presence of salts has been proved by M. Lesage 
to be the immediate cause of succulency in maritime plants 
of temperate climates*; and he succeeded in making plants 
succulent which are not so ordinarily. On the other hand, the 
structure of “ rock plants,” such as Sedums, Haworthias, &c., is 
correlated with their arid and stony surroundings (probably 
without the aid of salts), and is obviously one of the many 
adaptations for the storage of water. 

That the succulency is due to the direct action of the environ- 
ment, is shown by the results of experiments in which the 
normal succulency is made to disappear when a new combination 
of surrounding conditions is supplied to the plant. Thus 
M. Battandier T cultivated Sedwm Clusianum, and the leaves 
at once began to assume a flatter character, and he remarks as 
a coincidence that the two species S. stellatum and S. tuberosum, 
which are not rupicolous in France, but inhabit wet places, 
have flat leaves. On the other hand, I have found the leaves of 
S. stellatum growing in cracks between flat slabs of rock in Malta, 

* The succulency of several members of the Chenopodiacee which frequent 


saline marshes and deserts may be now attributed to the same cause. 
+ Bull. Soc. Bot. de Fr. 1887, p. 191. 
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in an exposed heated spot, to be more or less cylindrical. 
M. Battandier also says that two other species which are not 
rupicolous but grow in dry earth, viz. Sedum rubens and S. Magnoli, 
have flat leaves in a wet season but cylindrical leaves in a dry one. 

Similarly the common maritime fleshy Samphire of temperate 
climates, Orithmum maritimum, when cultivated in a garden 
became luxuriant and bore flat and smooth leaves. 

Centaurea crassifolia, a plant peculiar to the Maltese islands, 
growing in hot rocky valleys, has thick succulent leaves which 
survive during the hot season; but in March, when it begins to 
produce its new foliage, before the hot summer has approached, 
I found that the leaves were nearly as thin as in ordinary plants. 

As another example, M. Costantin observed * that Salsola 
Kali, a common inhabitant of maritime salt marshes, grows up 
sandy rivers, when it passes into S. Zragus by losing its fleshy 
leaves. 

The most elaborate series of experiments to test the source 
of the succulency of the maritime plants has been carried out 
by M. Lesaget, who shows conclusively that the presence of 
salt is at least a potent cause in its production. He succeeded 
in making plants, such as garden cress, succulent by watering 
with salt water. He also testifies to the hereditary effect, in 
that seed obtained from plants of cress which were somewhat 
succulent in the first year’s experiment became still more so in 
the following. 

The increased substance of the leaf is accompanied by a 
greater development of palisade-tissue with diminished inter- 
cellular passages and a less proportion of chlorophyll. This 
latter result is correlated with a relative decrease in the amount 
of starch produced. 

From all the above facts, natural and experimental, the 
conclusion is inevitable that while succulency is of benefit to the 
plants under the conditions in which they grow, especially by 
enabling them to store water during the hot and dry season, it 
is in all cases actually brought about by the direct action of the 
environment itself, coupled with the responsiveness of the pro- 
toplasm of the plant. 


* Journ. de Bot., 15 mars 1887. 
+ Rey. gén. de Bot. vol. ii, pp. 55, 106, 163; see also Comptes Rendus, cxii. 
1891, p. 672. 
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VI. Protection of Buds. 

A feature very characteristic of the African desert grasses 
may be here mentioned—namely, the retention of the leaf-sheaths, 
so that the annual buds are carefully protected against drought 
when they appear in the spring. Similarly the Paronychiacee 
are provided with scarious stipules completely concealing the 
buds within them. Similarly Lavandula atriplicifolia has a spike 
of densely overlapping bracts (resembling the “ wheat-eared ” 
monstrous form of Dianthus) protecting the flower-buds. M. 
Warming noticed the same thing in Brazil. He thus writes :— 
“ Dans le groupe des Glumiflores (Cypéracées et Graminées) les 
feuilles sont étroites et raides ; presque toutes les espéces de ce 
groupe sont tuniquées au sens ot M. Hackel a employé ce mot 
pour la premiere fois en 1889, cest-d-dire que les bourgeons 
demeurent enveloppés et protégés par la base des feuilles qui 
persistent pendant longtemps, comme cela a lieu aussi dans le 
Posidonia oceanica (Andropogon, Rhyncospora, Scirpus sp., etc.).”” 
In the African deserts numerous species of Aristida illustrate 
this fact. Lastly, it may be added that bulb-scales may become 
almost “woody ” (Alliwm Cramert, &c.). 


. VII. Roots. 

The organs hitherto considered are mostly above ground, but 
roots also exhibit features of self-adaptation to desert life in 
the enormous length they sometimes attain. Dr. G. Volkens 
describes * how a young plant of Monsonia nivea of one year’s 
growth may be seen between July and January to have a small 
rosette of three or four leaves, while the roots may be twenty 
inches in length. Other plants may have roots two or more 
metres long. The Colocynth, he observes, has an enormous length 
of root in order to maintain its existence. It stands singly, has 
large herbaceous leaves without any means of preventing an 
excess of transpiration, as a cnt shoot fades within five minutes ; 
and yet it flourishes unshadowed through the whole summer. 

The great length of root in certain desert plants has been also 
noticed elsewhere. Thus Dr. Aitchison observed in Beluchistan 
that “several of the Astragali (A. kahiricus, auganus, buchtor- 
mensis) have long whip-like roots, the bark of which is employed 
as twine by the people. These roots are extracted in a very 
neat way, by attaching a loop of twine to the crown, passing a 
stick through the other end and making it act as a lever ” +. 


* Op. cit. p. 7 [supra, p. 220]. t Op. cit. p. 481 [supra, p. 221]. 


BY SELF-ADAPTATION TO THE ENVIRONMENT, 233 


M. de Candolle has also called attention to the advantages of 
long roots in enabling the plants to resist extremes of tempera- 
ture. He says:—‘ L’action de la température est trés-sensible 
a la surface des sols, et est moins 4 une certaine profondeur ; 
d’ot il résulte, 7°, que, dans un terrain donné, les plantes a 
racines profondes résistent mieux aux extrémes de la tem- 
pérature que celles a racines superficielles; 2°, quwune plante 
donnée résiste mieux aux extrémes de la température dans un 
terrain plus compacte, ou moins bon conducteur du calorique, ou 
moins doué de la faculté rayonnante, que aans un sol ou trop 
léger ou bon conducteur, ou rayonnant fortement le calorique ; 
3°, la nature des plantes et celle du sol étant donneés, les 
plantes résistent mieux au froid dans une atmosphére séche, et & 
la chaleur dans une atmosphére humide” *. 

The cause of the long tap-roots of so many desert plants is 
the well-known responsive power of the apices to moisture, or 
hydrotropism. Similar phenomena may not infrequently be seen 
in England. Thus if, for example, the tip of the root of a seedling ' 
turnip gets into a field drain-pipe, it may grow to a length of 
some yards, of course never producing the turnip t. As water is 
often to be found at varicus depths below the surface of the 
desert, the roots stimulated by ascending moisture continue to 
grow downwards till they attain very great lengths. 

Dvuration.—Some desert plants are usually annuals, the 
majority bcinz perennials. A feature, however, which Dr. 
Volkens rotic+s is that these characters are particularly liable to 
change in desert plants according to circumstances, Plants 
which normally live but one year, as species of Savignya, Poly- 
carpon, Malva, Trigonella, [floga, &c., may survive two or more 
years ; while perennials, like Capparis, Tamarix, Nitraria, Retama, 
Acacia, &e., may become annuals. The fact is that it simply 
depends upon the depth to which the primary tap-root descends 
so as to secure a more continuous supply of water below the 
surface, which enables the plant to survive the hot season. 

Mr. Scott Elliot has observed the same fact in South Africa f. 
In speaking of the prevalence of the “ ericaceous”’ type, including 
350 species of rica itself, he remarks :—“It is not, I think, 


* ¢Bssai élémentaire de Géographie Botanique,’ Dict. Sci. Nat. tom, xviii. 

+ I have such a specimen, which was brought to the late Prof. J. S, Henslow 
by a villager in Suffolk about the year 1850, 

{ Op. cit., Trans. Bot. Soc. Ed. 1891, p, 244 [supra, p. 228]. 
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hard to see why this type should obtain so largely in the 
S.W. district. There is, to begin with, no winter worthy of the 
name ; and therefore annuals would, when becoming acclimatised, 
probably cease dying at the end of the year, because there is 
no reason why they should. Certain European annuals of cultiva- 
tion have, in fact, become perennials.” 

Now the annual, biennial, or perennial character of plants is 
often regarded as specific; but it is one which can be easily 
changed, and may then become hereditary: thus the garden form 
of the carrot is zow biennial, but normally, as a wild plant, 
Daucus Carota, it is an annual. This is simply the result of 
sowing the seed of the original wild form late in the season. 
The consequence was that the plants did not blossom till the 
following year. Then, by selection, this biennial feature has 
been fixed, and is now hereditary. : 

Poa annua, if grown in plenty of moisture, at once becomes a 
perennial; as it does also on the Alps, just as several other 
annuals at lower altitudes, as well as latitudes, become perennial 
when growing at higher altitudes and latitudes. 

Mr. Th. Holm * has recorded a number of examples of American 
plants which are ordinarily annuals, but become perennial under 
exceptional conditions. They include Hypericum nudicaule, 
Delphinium Consolida, Cyperus flavescens, Carex cyperoides, and 
species of grasses and Crucifers which are annuals‘in Europe, 
but perennials in the United States, and particularly so near 
Washington. For example, Arabis dentata, which is typically 
biennial, and A. /yrata, which is normally annual or biennial, 
have formed perennial specimens. On the contrary, 4. levigata, 
said to be perennial by Hildebrandt, is not at all rare‘as a biennial 
near Washington. 

This change in duration may be accompanied by a change in 
the period of flowering ; or the period of flowering may change 
without a plant altering its duration of life. These alterations 
may become permanent. Thus, Sir J. D. Hooker? noticed how 
the stock and mignonette become perennials in Tasmania; on 
the other hand, the castor-oil becomes an annual in England. 

_ As a remarkable instance of a plant having undergone a 
complete change of season in flowering, Ovalis cernua may be 

* “On the Vitality of some Annual Plants,” Amer. Journ. Sci. xlii, 1891, 


p. 304; also Rev. gén. de Bot. 1892, p. 864. 
t Animals and Plants under Domest, ii. p. 805. 
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mentioned. This is a native of the Cape of Good Hope, and 
flowers in the winter, 7. e. July; but throughout the whole of 
the Mediterranean border, where it has become dispersed since 
1806, it blossoms from November to April *, 

Mr. Darwin has so fully discussed, under the head “Acclima- 
tization’ +, the variability of plants in adapting themselves to 
climate, and so becoming “precocious” or “late” in flowering, 
that I need not enter upon this subject. All I would contend 
for is that such variations of habit are simply due to the respon- 
siveness of protoplasm to the environmental conditions, and that, 
when once acquired, they all tend to and may become hereditary 
traits. 

In corroboration of this I will conclude with the following 
observations by the late Dr. Lindley {:—* It often happens that, 
as in peas, the tendency in such plants to advance or retard 
their season of ripening was originally connected with the soil or 
climate in which they grew. A plant which for years is cultivated 
in a warm dry soil, where it ripens in forty days, will acquire 
habits of great excitability: and when sown in another soil will, 
for a season or so, retain its habit of rapid maturity; and the 
reverse will happen to an annual from a cold and wet soil. But 
as the latter will gradually become excitable and precocious if sown 
for a succession of seasons in a dry warm soil, so will the former 
lose those habits, and become late and less excitable.” 


VIII. Histological Peculiarities of Desert Plants. 

Although the morphological features of desert plants are 
obviously adaptive, the histological elements illustrate the same 
fact even in the most minute details §. 

ErrperMis anp Curicte.—Commencing with the epidermis, a 
thickened cuticle in various degrees is of well nigh universal 
occurrence. There is also very frequently a superficial layer of 
wax. The cuticle is often covered with waved lines or ridges, 
especially on elevated cells, and the hairs with tubercles. 


* See my paper on “ The Northern Distribution of Oxalis cernua, Thunb. 
Proc. Linn. Soc. 1890-92, p. 31. 

+ Animals and Plants der Domest, ii. p. 305. 

+ ‘Theory of Horticulture,’ p. 465. (The italics are mine.) 

§ The reader might consult M. Vesque’s descriptions and figures of species 
of Capparis, showing how their anatomical structure conformed to their habits. 
« T/Espéce végétale considérée au point de yue de l’anatomie comparée,” Ann, 
Sci. Nat. sér. 6, t. xiii. 1882, p. 5. 
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MM. Dufour* found experimentally that the thickness of the 
external and lateral walls of epidermal cells is greater under sun- 
light than is that of the same species when grown in the shade; 
and the cuticle is also much more developed under sunlight. 

It need hardly be pointed out that in the desert the sunlight 
and glare reflected from the sand are very powerful, and therefore, 
ceteris paribus, the intensification of those elements mentioned 
is just what would be, on @ priori grounds, expected from 
M. Dufour’s experiments. But the thickness of the cuticle 
tends powerfully to prevent the loss of water, which is the end 
and aim of all desert plants in their adaptations to the climate. 

Dr. Volkens + observed that a considerable number of xero- 
phile plants are protected against a too energetic transpiration 
by the existence on the surface, outside the cuticle, of a thick 
layer of a sort of varnish, very brilliant in appearance. I¢ is in 
great part soluble in alcohol, and without doubt of a resinous 
nature. An interesting fact, from the point of view of geogra- 
phical botany, is that such plants are peculiar to the southern 
hemisphere. 

The presence of wax on the surface of leaves was long ago 
observed by Mulder to be closely correlated with chlorophyll ; 
so that when we find the palisadic layers much increased, as 
they are in desert plants, we should, @ priori, expect a specially 
increased layer of wax. The production of this substance is 
dependent ultimately upon the increased amount of light [and 
heat ?|, which appears to deoxidize chlorophyll, and to leave wax 
as one of the products ; hence the epidermis becomes colourless 
and the cuticle coated with wax, as the wax increases with the 
loss of water. Upon this Mr. Herbert Spencer obsetves :—“ The 
deposit of waxy substances next to the outer surface of the 
cuticular layer in leaves is probably initiated by the evaporation 
[transpiration ? | which it eventually checks ” +. 

When the external walls of epidermal cells are flat, the cuticle 
is generally smooth; when, on the contrary, each cell forms a 
convexity towards the exterior, it is nearly always ornamented, 
either with parallel and ‘straight or undulating strie, or they 
may be more or less reticulated, &. The above features 


x Ann. des Sci. Nat., Bot. sér. 7, tom. v. p. 311, t. viii. 


- t “Ueber Pflanzen mit lackirten Blattern,” Berichte der deutschen botan, 
Gesellschaft, Bd. viii. Heft 4, p. 120 (1890). 


{ ‘ Principles of Biology,’ ii. p. 245. 
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are common in desert plants. M. Vesque offers the following 
interpretation *:—“ Il serait bien difficile de déterminer le réle 
de ces dessins cuticulaires par Yexpérience ; mais étant donnée 
cette circonstance singuliére que les épidermes plans en sont 
ordinairement dépourvus, tandis que les parties convexes en 
présentent presque toujours, il est permis d’émettre une hypo- 
thése & mes yeux fort plausible. Chaque cellule convexe repré- 
sente en effet une lentille convergente qui, malgré ses faibles 
dimensions peut, surtout dans les pays chauds, notablement 
surélever la température en un point déterminé de la cellule 
épidermique ; il est done important, dans ce cas, de remplacer la 
vitre lisse par une vitre cannelée qui a pour effet de disperser, 
d’égaliser la lumiére incidente; de cette mani¢re on comprend 
pourquoi, dans un grand nombre de cas, les cellules convexes 
qui avoisinent les stomates ou les poils enfoncés au-dessous du 
niveau de |’épiderme et celles qui se relévent en petites sallies 
autour de la base des poils sont striées tandis que les autres ne 
le sont pas.” 

As far as sheets of glass with striated and reticulated surfaces 
can imitate a cuticle, I find that a sheet of sensitive paper is 
not darkened to the same extent under them as under a clear 
sheet of glass of the same thickness when fully exposed, and 
for the same time, to sunlight; though nothing could be 
deduced from any differences of temperature under the same 
circumstances. 

PritostsM.—Since a more or less excessive hairiness is a cha- 
racteristic feature of the great majority of plants growing in hot 
and barren deserts, the question arises as to what is the cause. 
Now any extra outgrowth, even if it be but. epidermal tri- 
chomes, implies the presence of more nutritive materials at the 
disposal of the plaut at the spot than when they are not formed 
at all. M. Mer, who studied the question, came to the con- 
clusion that, ceteris paribus, hairs are due to a localized extra 
nourishment, and therefore frequently occur upon the ribs and 
veins, 7."e. immediately over the channels of sap. He thinks 
this view is supported by such a case, e. g., as Rhus Cotinus, 
in which the abortive pedicels, which bear no fruit, develop a 
Jarge amount of hairs, while the pedicels which bear fruit have 
few or none. The excess of hair is therefore presumably due 
to a compensatory distribution of sap. 

* Op. cit. p. 34 [supra, p. 235, note]. 
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M. Aug. Pyr. de Candolle came to the same conclusion in 1827 ; 
for he thus wrote about Rhus Cotinus :—“ Peut-étre la séve 
destinée & nourir les fruits ne trouvant plus d’emploi, lorsque 
ceux-ci ont avorté, produit-elle ce développement extraordinaire 
de poils. Quelques filets d’étamines (Verbasewm, Tradescantia) 
deviennent aussi poilus quand les anthéres avortent, et pro- 
bablement par la méme cause’’*. 

Dr. M. T. Masters observes, when speaking of the hair on the 
barren pedicels of Rhus Cotinus, or the “ Wig-plant,” as it is 
called :—“A similar production of hair may be noticed in many 
cases where the development of a branch or of a flower is arrested ; 
and this occurs with especial frequency where the arrest in growth 
is due to the puncture of an insect, or to the formation of a 
gall’ +. 

As an illustration of this last-mentioned fact, it may be 
often noticed how Veronica Chamedrys terminates its shoots 
with an excessively woolly globular bud. A similar thing happens 
to a heath, Hrica scoparia, common on the hills around Cannes. 
In the latter plant the abnormal leaves are broad, ovate, and 
densely hairy ; while the ordinary leaves are linear and glabrous. 
These globular structures in both plants are due to the irritation 
set up by the presence of grubs. The axis and the innermost 
leaves are arrested at the apex, while in compensation the lower 
leaves of the bud alter their character, enlarge and become densely 
clothed with hair ¢. 

The fact of hairs being developed over and about the fibro- 
vascular cords is of common occurrence, and, under the above 
aspect, becomes very significant in such cases as in desert-grasses, 
lavender, &c. Pfitzer observes, “Almost all grasses inhabiting 
very dry localities have leaves with well-marked longitudinal 
folds’’§, the stomata being situated within the grooves, while the 
ridges correspond to the vascular and fibrous cords. The tooth- 
like (or branched, as e. g. on the calyx of Lavender) hairs of the 
grasses project like chevawa-de-frise over the grooves. They 
have swollen bases capable of imbibing moisture; and*so in all 


* ‘Organographie Végétale,’ tom, i. pp. 111, 112. 

t ‘Teratology,’ p. 472. 

{ I have elsewhere called attention to this fact in its analogy with the 
results of the irritating action of the pollen-tube. See ‘Origin of Floral Struec- 
tures,’ p. 164 segq. 

§ Quoted by De Bary, Comp. Anat. &e. p. 50. 
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probability absorb dew, as well as protect the surfaces against a 
loss of water. The marginal inrolling of the blade is, of course, 
an additional protection. To such an extent does this occur, 
that many blades of desert-grasses are perfectly cylindrical; the 
upper surface, which is the especially grooved one, being entirely 
concealed from view, as may be well seen in Volkens’s figure of 
Aristida ciliata*. In some cases, as in this grass, certain hairs 
assume a papillate form immediately over the stomata. 

As another illustration which seems to support M. Mer’s con- 
tention that hairs are, ceteris paribus, a result of compensation, 
M. Lesage ¢ found in a root of the second order of Phaseolus, 
which was much longer than the primary root, that the portion 
outside the water was covered with numerous root-hairs ; near the 
water these hairs were elongated, while iz the water they were 
much shorter, and finally disappeared altogether. In a transverse 
section it was seen that the cortical layers in the air contained 
smaller elements than those in the water; and in the central 
cylinder the xylem was proportionally more lignified in the aerial 
portion. 

The root of the bean was made the subject of similar obser- 
vations. It was found that when numerous secondary roots were 
suppressed, the primary root was covered with numerous absorbing 
hairs. 

The above interpretation will, therefore, satisfactorily explain 
the existence of the hairiness of plants in the deserts ; for drought, 
aided by the barrenness of the soil, tends to arrest the develop- 
ment of parenchymatous tissues; and in proportion as this arrest 
is excessive, so is the compensating process of the production of 
hairs. Hence, just as with plenty of water ora good soil, as 
obtains under cultivation, plants tend to become less hairy than 
in the wild state, as e.g. the parsnip, so, conversely, under aridity 
and a poor soil, hairiness becomes a characteristic and hereditary 
feature. 

Here again, therefore, if the above explanation of M. Mer’s 
be true, the very conditions which bring about the production of 
an excessive clothing of hair are precisely those against the 
severity of which this dense clothing is one of the very best of 
protections. 

The above interpretation receives indirectly an additional 

* Op. cit. pl. xvii. fig. 4 [supra, p. 220]. 
t Comptes Rendus, cxii. 1891, p. 109. 
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countenance from the fact that just those desert plants which do 
develop much parenchyma and become exceedingly fleshy, as the 
Aloinee, Euphorbia, Cactacee, Zygophyllum, &e., are generally 
entirely hairless. 

Intense hairiness is certainly one of the most conspicuous 
features of desert plants, and is an invaluable means of lessening 
the heat by forming a non-conducting surface ; and, on the other 
hand , is ameans of absorbing dew during the summer when no 
rain falls. 

Dr.’ G. Volkens remarks that a multitude of cases establish 
the empirical deduction that drought is correlated’ with the pre- 
sence of much hair, though what the real causal connection may 
be is not so clear to him*, He observed that as transpiration tends 
to increase, so does the relative quantity of hair, till (it may be 
added) the quantity becomes so great as to check the very process 
which may have had something to do with bringing it about. 

In desert plants the hairs are of different forms. They may 
be stiff, straight, and adpressed to the surface, all lying in one 
direction ; or the “needles ’’ are interlacing ; or the hairs may be 
of a twisted cottony character and cover the surface with a layer 
of wool; or, again, they may be stellate and flat, the branches 
interlacing so as to produce a dense coating of felt; or they may 
be bladdery and filled with water. These latter may finally 
collapse, dry up, and form a glassy sheet. 

There are also peculiarities in the structure of the hairs them- 
selves which are remarkable. . In many cases the cavity is quite 
filled up with the exception of the broad basal part of the cell, 
while the outer surface may be densely coated with wax, either 
entirely or with “ gashes” and “ pores ” (Diplotawis Harra), or 
else the basal portion is quite devoid of it (Heliotropium luteum), 
so that water can readily pass from without into the interior. 
Dr. Volkens observes, with regard to the filling up of the lumen 
with cellulose matter, that this is connected with the swelling up 
of the inner membrane, and shows (by treatment with suitable 
reagents) that it is a substance which, when water is absorbed, 
can hold it fast with great strength. This, of course, greatly 
retards transpiration. 

I have found in some cases, besides the teat applied felt, 
that there are taller branching hairs standing much above the 


* He makes no allusion to M. Mer’s fede! which were probably there- 
fore unknown to him. 
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level (Erucaria aleppica). TheseI take to be specially absorbing 
hairs, as well as all which have no wax, or at least places where 
it is wanting. 

As a special peculiarity, I have found in Cocculus Leeba a 
basket-like arrangement of hairs rownd the axillary buds. This 
would presumably retain a large drop of dew, by means of which 
the bud would be benefited. 

Besides being actual absorbents of dew*, it may be borne in 

mind that not only does the felt collect the dew-drops, which get 
entangled in it and so get absorbed, but it parts with them by 
evaporation much more slowly than does a smooth leaf, as I have 
tested by experiment with many kinds of leaves. 
. Now, as Dr. Volkens observes, though suspected, he cannot 
say for certain how or why the hairiness is produced. But, besides, 
the reasonable interpretation of M. Mer which I have given 
above, that hairiness is a direct result of the environment upon 
the plant, is established by numerous cases. In the first place 
we have “ the argument of coincidences,” as I would call it; but 
when we find that a change of habitat brings about a greater or 
less degree of hairiness, the probabilities accumulate till they 
amount to a moral conviction, which is further established by 
experimental verification. Thus, for example, the hairiness of 
wild plants tends to decrease under cultivation, as in the wild 
parsnip. Linneus observed this fact nearly two hundred years 
ago for he sayst:—“ Spinas et hirsutiem... plant se#pius exuunt 
a loco vel cultura.” Ranunculus repens growing in a dry barren 
gravelly soil is very hairy, but another plant growing in water 
ten feet from the former, which I have preserved, is scarcely 
hairy at all. 

M. Battandier observest that Bellis atlantica, with leaves 
covered with a true velvet having a long pile, at the summit of 
the mountain Blida, when cultivated in Algeria, bore leaves less 
and Jess veivety till they finally became as glabrous as the Bellis 
of Algeria. 

Similarly Allium Chamemoly, when cultivated for eight years, 
lost its villosity which it had on the summit of Zaccar. So also 


* For proof that plants can absorb rain and dew by their green parts, I 
would refer the reader to my paper ‘‘On the Absorption of Rain and Dew 
by the Green Parts of Plants,” Journ. Linn. Soe., Bot. xvii, p. 313. 

*. + Philos. Bot. § 272. 
t Bull. Soc. Bot. de Fr, 1887, p. 193. 
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Cerastium Boissieri, which is white and tomentose at the summit 
of Ait-Ouabau, became glabrous and of a beautiful green at 
Algiers. 

Hairiness is well known to be a most variable character, and 
although it is recognized as specific when constant and abundant, 
asin Verbascum, and therefore less variable, it obviously becomes 
much less important when it fluctuates. 

It may be observed here that the hairiness as an hereditary 
character varies greatly. Thus, M. Battandier found that 
Bellis atlantica varied when transplanted, yet when raised by 
seed in Algeria did not show similar modifications ; similarly 
Allium Chamemoly, though it was less villous, remained more 
hairy than its congener after cultivation as well as by sowing. 
On the other hand, seedlings of Pastinaca sativa raised in a 
prepared border in the botanic gardens of the Cirencester Agri- 
cultural College became less and less hairy, and finally quite 
glabrous*. 

As a spontaneous variety, Malva parviflora may be mentioned ; 
as grown in the Nile Valley as a culinary vegetable it is not very 
hairy, the hairs being stellate, having only a few rays, sometimes 
two only. As a desert plant, where it appears as a small annual 
for a few weeks only, the stellate hairs increase their number of 
rays. Similarly Krodiwm laciniatum is much less hairy when 
growing in waste ground on Rhoda Island in the Nile by Cairo 
than when in the desert. JI find that the main differences 
between the two forms may be summed up as follows :—Hypo- 
dermic collenchyma is much thicker in the petiole of the desert 
form. The upper epidermis has its cells similar in size but with 
more hairs. The lower epidermis has cells whith are much 

‘smaller than those of the Nile Valley form. The palisade, 
consisting of two rows of cells, is identical in both cases below 
the upper epidermis; but while there is a lax mesophyll of 
rounded cells on the lower side in the Nile Valley form, the 
corresponding cel]s are somewhat elongated in shape, thus tending 
to assume the palisadic type characteristic of the lower side as 
well as of the upper in the desert furm. Hairs of the latter are 
more numerous in the proportion of 24 to 10 for the same area. 

Stomata.—These structures are frequently sunk below the 

* Prof. Buckman raised the “domesticated” variety alluded to in 1847, 
which he called the “Student.” It is still regarded as the “ best variety ” in 
cultivation, according to Messrs. Sutton & Sons of Reading (1894). 
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level of the outer surface of the leaf and may occur on both sides. 
The depression in which they lie is either in consequence of the 
great thickness of the outer wall of the epidermis (Adliwm Cra- 
meri, Pityranthus tortuosus, &c.), or because the epidermis itself 
lines cavities in the parenchyma which are either naked or 
clothed with hairs covering over the stomata, as in the grass 
Danthonia Forskalii, very like the well-known case of Nerium 
Oleander, to which M. Vesque adds Capparis Breynia. The 
Oleander has narrow, rigid, more or less erect leaves which are 
well suited to live in a dry atmosphere. In a specimen growing 
at Cannes there was a thick cuticle and two layers of thick- 
walled hypodermic cells, a palisade-tissue of two layers on the 
upper side and of one layer on the lower. A lax mesophyll of 
green cells fills up the central space. The stomata are on the 
bottom of the epidermal cavities. 

In a leaf gathered from a tree in Cairo, there were slight 
differences, in that there happened to be no palisade-cells on the 
lower side at all, the lax mesophyll reaching to the hypodermic 
layer. Such differences are probably accidental ; but they show 
clearly how easily the anatomy of a leaf conforms to slight 
differences of illumination, &e. 

In desert plants the guard-cells are often so thick-walled that 
the lumen is nearly obliterated; and, contrary to whatis gene- 
rally supposed to be the case in temperate regions, Dr. Volkens 
shows that they often close during the day and are open at 
night*. Perhaps the arrested moisture due to the check to trans- 
piration may cause turgescence by day, which closes the slit, while 
the cessation at night brings about a relaxation ; or it may be the 
result of a more complicated action between the guard-cells and 
the adjacent epidermal cells. It is, however, difficult to say 
without a very close investigation into the phenomena on the 
living plants in their natural conditions. 


IX. Assimilative Tissues. 


The chlorophyll-tissue of an ordinary dorsi-ventral leaf is 
typically differentiated into a palisadic layer below the upper 
epidermis and a spongy layer above the lower epidermis. It is 
well known that in those plants in which the leaf is normally 
reversed in position, as Alstrwmeria, the relative positions of 


* Die Flora der aegypt.-arab. Wiiste, p. 47. 
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these two layers are also reversed. This inversion can be more 
or less decidedly brought about by compelling certain leaves 
to develop their surfaces reversed. Moreover, when leaves 
assume a vertical position, so as to be equally illuminated on both 
sides, then the epidermis and subjacent palisadic tissue are also 
more or less alike, as in some grasses, the phyllodes of Australian 
Acacias, the pendulous falcate leaves of gum-trees, though the 
first-formed horizontal leaves on the same gum-trees are dorsi- 
ventral in structure like ordinary horizontal leaves *. 

The preceding facts all conspire to prove that the differep- 
tiation of the mesophyll into palisadic tissue is the direct result 
of illumination; and that, as the upper surface of normally 
horizontal leaves receives more light than the lower, the differen- 
tiation of the chlorophyll-cells into an elongated form parallel to 
the incident light is the direct outcome, ceteris paribus, of that 
external agent. 

A significant fact with regard to these alterations is that 
the change evinces itself by degrees. Thus in young leaves 
of Alstremeria psittacina, M. Dufour + shows that it is only 
partially effected. Thus the first leaf stands vertically. It 
possesses few stomata, and is nearly alike on both sides. The 
second leaf is still nearly vertical, being only twisted towards 
the apex. It has stomata on both faces at the base, but at the 
point shows many upon the upper, but none on the lower side. 
The subsequent leaves have the petiole twisted and are com- 
pletely reversed in position ; their petioles have a small number 
of stomata on the two faces in the limb, exclusively upon the 


* The chief differences between the two forms of leaves in Eucalyptus I find 
to be as follow :—In the horizontal leaf the upper epidermis is composed of 
small cells and there are no stomata. There is a palisade-tissue of one layer of 
cells, with lax mesophyll below the lower epidermis. This latter has larger 
cells than the upper and is provided with stomata. The pendulous leaf is a 
good deal thicker than the horizontal. Both epidermides are provided with a 
very dense cuticle in which the stomata are deep-seated. There are four rows 
of palisade-cells on both sides with a chlorophyllous mesophyll between them. 
The petiole is flattened so that the leaf can swing much in the same way as that 
of the Poplar. The horizontal leaves in E. Globulus are sessile. 

_ M.G. Briosi has written a voluminous work with many plates upon the 
leaves of Hucalyptus Globulus, Labil., to which the reader is referred for 
numerous details (‘ Intorno alla Anatomia delle foglie dell’ Kucalyptus Globulus 
Labill.,’ 95 p. et 23 pl., Milano, 1891), 


t Bull. Soc. Bot. de Fr., 28 mai, 1886, p. 269. The author here gives several 
references to the literature of the subject. 
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superior face, now become the lower in position. Another inter- 
esting point is that in young leaves the mesophyll is homo- 
geneous; but the cells under the upper epidermis are rather 
larger at first in the older leaves, showing an hereditary tendency 
to develop palisade-tissue; but later on the influence of the 
light soon renders the cells below the—now reversed—inferior 
side much longer than the others. 

The needle-like leaves of the Norway Spruce prove, according 
to the careful investigations of M. Mer *, to be most remarkab.y 
sensitive to light—becoming more quadrilateral with a uniform 
palisade-tissue as the leaf grows exposed, but flatter and more 
dorsi-ventral when it is more shaded on the same tree. 

He also observes the remarkable result of frost setting up a 
“habit” in the tree, as follows :—“ Trees planted isolated have 
some modifications, They become more bushy, from the deve- 
lopment of lateral buds, which are arrested in forests. When 
the young shoots are struck by frosts in the spring it bappens at 
times that, without reaching the point of death, they lose their 
turgescence. They become soft, and their extremity turns 
towards the ground. Lignification supervenes before they-have 
recovered their turgescence, and they remain thus definitely 
curved. When the terminal bud is not destroyed it develops 
its succeeding shoot the following yéar in this position. If 
one places it vertically, the terminal bud turns downwards, and 
the branch in course of development preserves this situation ; 
or rather its extremity tends to elevate itself by a slight 
curvature. This depends upon its degree of vigour and the 
time during growth when the experiment is made.” 

This passage is very suggestive as a cause of “ weeping” 
varieties of trees, by a temporary injury producing a permanent 
effect in the growth, though not to the extent of being heredi- 
tary. 

Again, Dr. F. Noll? has shown that external influences 
determine not only the direction of some organs, but also the 
‘position in which they are formed ; as, e. g., the development of 
the gemmex of Marchantia, of aerial roots on climbing plants, 
&c. In other and more numerous cases the formation of fresh 
organs appears to be independent of external forces, and to 
-be determined only by the internal, 7. ¢. hereditary, forces in the 


* Bull. Soc. Bot. de Fr. 1883, p. 40. 
+ See Journ. Roy. Micr. Soe. 1891, p. 490, 
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plants; as, for instance, in the dorsi-ventral structure of many 
parts of plants. In Bryopsis the reversal of the plant brings 
about a corresponding internal organic transformation. 

M. Warming notes the same feature in the leaves of plants 
growing in the arid campos of Lagoa Santa. He says *:—‘“ La 
direction des feuilles accuse également la sécheresse du climat ; 
beaucoup d’entre elles ont habituellement une direction verticale 
ou sont au moins trés relevées, de manicre 4 n’étre frappées par ; 
les rayons solaires que sous un angle aigu. Certaines espéces 
ont des feuilles trés réduites et quelques-unes sont aphylles ; 
elles appartiennent 4 des familles trés différentes.” The reader 
will perceive that this description would apply equally well 
to many desert plants of the northern hemisphere. 

Applying the preceding observations to desert plants :—If a 
leaf be small, narrow, and moreover assume a more or less 
vertical position, as is so generally the case, so that it is illumi- 
‘nated nearly equally on both sides, we should expect to find on 
a priori grounds that it would have palisade-tissue on both sides. 
Such is precisely the case with innumerable desert plants. The 
only and indeed relatively rare exceptions are in the leaves of 
such plants as develop their foliage during the rainy season, as 
annuals, or in “ Nile Valley ” plants which happen to secure a 
place in the borders of the desert. Such have a more or less 
characteristic spongy parenchyma on the underside; while 
transitions from this to true palisadic tissue are easy to be found. 
The typical chlorophyll-tissue in leaves of true desert plants is 
therefore palisadic on both sides, the cells being arranged in 
from one to four or even five superposed rows. These sometimes 
meet in the middle (Zizyphus Spina-Christi), in others there is 
a central layer of short rounded cells (Cassia obovata), the usual 
lax merenchyma being entirely wanting. 

In addition to the typical palisadic cells at right ove to the 
surface, large cells palisadic in shape may be arranged in 
cylinders around the fibro-vascular bundles. This is particularly 
well seen in grasses; but within this cylinder is a second, of 
chlorophyllous cells, which are quadrate and short in form. This 
peculiar arrangement of a double cylinder of green cells is not 
confined to grasses, but occurs in exogens, as Tribulus alatus, 
Atriplex Halimus, &c.; so that in all cases the fibro-vascular 
_ cords are densely imbedded in chlorophyllous tissue. 

* Op. cit. p. 155 [supra, p. 218]. 
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In some cases the inner sheath is colourless and acts as a 
water-storage tissue (Oligomeris subulata). It is, I think, really 
homologous with the endoderm. 

M. Dufour * found that chlorophyllous tissue is much more 
developed in sunlight than in shade; and it may be added that 
a similar phenomenon occurs in Alpine plants and plants of high 
latitudes as compared with the same species growing at low 
altitudes and latitudes. In these cases the deeper green tint 
is also due to the uninterrupted sunlight. Hence it is not sur- 
prising to find the chlorophyll-tissues reach a high development 
under the intense light in the desert, whether from the sun 
direct, or reflected upwards from the sand. 


X. Ligneous Tissues. 


Messrs. Dr. D. H. Scott and G. Brebner have described t the 
histology of Acantholimon glumaceum (Plumbaginew), and Prof. 
D. Oliver had previously examined that of Acanthophyllum as 
well (Caryophyllee). These are both desert plants ; and I might 
now add a great many more anomalous and subanomalous stems 
of plants growing in the North-African deserts, some of which 
Dr. G. Volkens has described and figured §. The general con- 
clusion deducible from a study of their peculiarities is that these 
are due to the climatal conditions under which they grow. 
Summing them up, they may be enumerated as follows :—There 
is a general tendency to lignification; with an absence of me- 
dullary rays (Zilla myagroides, Bassia muricata); if they be 
present, they are comparatively few and have thick walls (Farsetia 
africana, Helianthemum kahiricwm, Ochradenus baccata); the 
fibro-vascular cords may form “islands,” as seen in a trans- 
verse section, imbedded in dense tissue (Statice pruinosa, Atri- 
plex leucoclada, Pityranthus tortuosus) ; the “ wedges” of wood 
may fail to form a regular zone, but be more or less isolated 
and imbedded in water-storage tissue (Tamarix mannifera, 
Anabasis articulata). The wood may be deeply indented with 
evrtical invasions, as Prof. Oliver has shown to be the case in 
Acanthophyllum. Dr. Scott observes that this is due to the fact 


* Ann. des Sci. Nat., Bot. sér. 7, tom. v. p. 311. 
+ Ann. of Bot. vol. v. p. 259. 

t Trans. Linn. Soe. vol. xxii. p. 289. 

§ Die Flora der aegyptisch-arabischen Wiiste, &c. 
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that the zone does not close up after having early parted with 
a cord for an appendicular organ. I think we may attribute this 
failure to a want of activity in. the formation of wood, which 
may be correlated to the insufficiency of foliage during the hot 
months*. Perhaps the curious cavities described + by Prof. 
D. Oliver in a species of Acantholimon as occurring in the wood 
may be attributed to the same cause. 

As other examples of anomalous stems, Dr. Volkens describes 
and figures that of Gypsophila Rokejeka: the pericycle (which is 
often very active in the Caryophyllez) puts on a very dense zone 
of thick-walled sclerenchyma, in lieu of xylem, which in this 
plant is comparatively feeble. A similar result occurs in Tele- 
phium spherospermum, of the allied order Paronychiacee. I have 
found an analogous result of pericycular activity im Iphiona 
mucronata. ‘Inside a cortex there are zones of square, oblong, or 
irregular shaped patches of sclerogen imbedded in a paren- 
chymatous tissue ¢, and only isolated patches of xylem around 
the medulla, all being imbedded in a “stereome-zone.” Astra- 
galus Forskalit has a very anomalous stem. It has large cords 
of liber outside a zone of cork, then another series outside the 
phloem, a third, complete zone in the middle of that tissue. An 
anomalous xylem follows surrounding a medulla in the centre of 
which is a column of collenchyma! To this I would add the 
stem of Anabasis articulata, which has only rudiments of leaves, 
opposite and distichous. All the elements, as seen in a transverse 
section, make up four series of crescent-shaped structures around 
an hourglass-shaped pith. Taking a “ wedge,” there is scleren- 
chyma forming the angle, then a zone of large vessels and wood- 
fibres, then cortical parenchyma, and sclerenchyma’ outside. 

It may be observed that the four wedges, roughly resembling a 
Maltese cross, here appear to be correlated to the positions of 
eo leaves; the xylem tissues failing just were no 


As long as the shoots are young and green, one may add to 


* I find that Grisebach confirms this idea, for in speaking of the partially 
developed wood in Haloxylon Ammodendron he says :—‘‘ La suppression du 
feuillage détermine la croissance incompléte du corps ligneux” (La Vég. du 
Globe, i. p. 680). 

t+ LZ. c. tab. 51. fig. 24, 


{ Dr. Volkens figures a section of a young stem; but does not appear to have 
noticed the development of pericyele. 
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the above peculiarities of stems the great thickness of the 
cuticular surface of the epidermis, which is not infrequently 
clothed with hair like that of the foliage; the great depth of the 
palisadie layer, which often consists of three, four, or more 
zones of elongated cells (e. g. Zilla), the cortex acting as a 
storage-tissue for water, subsequently passing over into cork. 

Now, when we observe how often the different members of the 
tissue of stems of woody desert plants are thus variously disposed 
and constructed, while at the same time there are certain general 
features very commonly to be seen throughout, I think we cannot 
fail to arrive at the conclusion that these structures are simply 
the outcome of the environment in which such plants live. This 
view is corroborated by experiments, for they prove that the 
great tendency to lignification of the tissues, as already shown 
for the spinescent features, is a result of a deficiency of water, 
and they at once tend to disappear when desert plants grow in 
an ordinary prepared soil of cultivation. 

This, for example, is well seen in several species which frequent 
both the Desert and the Nile Valley, and in the plant of Zilla 
myagroides already alluded to, which was raised from seed in 
Cairo. The spines were quite flexible, the pericycular scleren- 
chyma, which is very dense and thick-walled in the desert plants, 
being very greatly reduced under cultivation. 

We have also seen, from Duchartre’s experiment with Batatas, 
that the absence of sufficient water is a direct cause—in con- 
junction with the responsiveness of protoplasm—of a comparative 
increase of lignification. To this we may add the great defection 
of foliage in the hot summer months, when the formation of 
tissues is proportionally arrested. We can thus realize how 
anomalies in the structure of the stems may well be expected, 
though we may not be able to explain in the case of every 
individual stem the direct connection between cause and effect. 


XI. Water-storage Tissues. 


One of the most characteristic features of desert plants is 
their system of storing water. Commencing with the epidermis, 
certain of the cells form rounded or oval elongated bladders 
bulging on both sides; or they may elongate into hairs, the lower 
part acting as a storehouse of water, or they may assume the 
form of bladders supported on short pedicels. As an example is 
the familiar ice-plant which occurs about Alexandria, being so 

LINN. JOURN.— BOTANY, VOL. XXX. aN 
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called because the water-cells are so conspicuous over the surface 
of the leaf. Many other plants are provided with them, but they 
are not so conspicuous to the naked eye; thus species of Reseda 
(as R. arabica), Gypsophila Rokejeka, Malcolmia egyptiaca, H elio- 
tropium arborenm, Hyoscyamus muticus*, &c. Atriplex leuco- 
clada has globular water-cells on slender supports; in this, 
asin Atriplec Halimus, the hairs finally collapse, and by sticking 
together form a sort of protecting sheath all over the surface of 
the leaf. 

In the interior of the leaf the chlorophyll-tissue is sometimes 
so abundant that the leaf is perfectly green throughout ; in other 
cases the central tissue is nearly or quite devoid of chlorophyll- 
grains and acts as a storage-tissue. In Atriplex Halimus the 
outer layer of palisade-cells is clear and utilized as storage ; while 
in some, as Witraria retusa, large isolated storage-cells lie im- 
bedded within the palisadic tissue, some others of the elongated 
cells being reservoirs of tannin. 

Of the above varieties the, central storage-tissue is the most 
important and is well seen, as it occupies by far the greater space, 
in such succulent leaves as those of Mesembryanthemum and Aloé. 

Sign. Arcangeli has lately observed that Atriplex nummularia 
possesses below the epidermis of the leaves an uncoloured paren- 
chyma which covers the assimilative layer and represents a tissue 
of water-storage +. 

In stems the cortex and medulla act as storage-tissues, the 
former gradually passing into cork, which of course is a great 
protective tissue in many desert plants. 

Of subterranean structures the bulb-scales of species of 
Allium, Pancratium, &c., and the cortical region of roots of 
grasses, may act as storage-organs. 

In some exogens the roots and subterranean stems assume 
special forms which act as reservoirs. Thus, in the genus 
Erodium there are three desert species which develop tuberous 
structures on the roots, which Dr. Volkens proved to be water- 
and not starch-storing tissues. This observation has been 


* The epidermal water-cells give a pale green colour to the leaf, and render 
it difficult to dry completely, except after many days in the press ; perhaps 
because the water in all the plants is more or less thickened by gummy or other 
matter, 

t “Sulla struttura delle foglie dell’ A. nummularia, Lindl., in relazione alla 
assimilazione” (Nuovo Giorn. Bot. Ital, yol. xxii. p. 426). 
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<orroborated on quite independent grounds by M. Hackel *, who 
has called attention to similar structures and their usage in 
certain grasses of dry climates ; these being singular develop- 
ments of the lowest internodes of the culms, shoots, and basal 
leaves. 

He distinguishes them as tuberous or bulbous grasses and 
tunicated grasses. Tuberous grasses are such as Phlewm 
pratense, var. nodosum, Gaud., and Arrhenatherum avenaceum, 
var. nodosum (Avena nodosa, L.), of which one or more of the 
basal internodes of the culm and shoots attain a tuberous deve- 
lopment; while Poa bulbosa, L., represents a bulbous grass, 
since the bases of some of the sheaths of the leaves have in- 
creased in thickness and form a bulb very much like that of 
Alliumt. He observes that these tuberous and bulbous forms 
only occur in countries with periods of dry seasons, and none 
have been observed in the moist parts of tropical regions. 

It is very interesting to learn that the author does not consider 
these tubers and bulbs to be reservoirs of starch or sugar, as are 
the similar organs of Liliacew, Iridacew, &c., though being 
structurally homologous with these; but physiologically they are 
water-reservoirs, just as Dr. Volkens maintains with regard to 
the tuberous roots of species of Hyrodiwm in the deserts of 
Africa. 

What is particularly to be noticed is that Hackel has shown 
that Poa bulbosa, on being cultivated in moist soil, almost 
lost the bulbous character, clearly proving therefore that these 
productions are the direct result of a dry environment. 

These tuberous swellings on grasses are therefore clearly 
analogous with those on the roots of Hrodium. Thus EZ. hirtum 
has globular, potato-like tubercles; H. Hussoni, finger-shaped ; 
and long spindle-like roots occur in 7. glaucophyllum. 

They all contain a storage-tissue protected externally by a 
strong, many-layered cortical coating. Their position being be- 
tween the absorbing root-apices and the foliar transpiring surfaces, 
they act as reservoirs and regulate the supply of water. 

Bulbs of species of Alliwm, as A. Orameri, &c., are similarly 
adapted to the desert, storing water within the inner scales, 


* “Ueber einige Eigenthuemlichkeiten der Graeser trockener Klimate,” 
Verhandlungen der k. k. zool.-botan, Gesellsch. Wien, Jahrgang 1890, p. 125. 
+ Dr. Aitchison observed Poa bulbosa to be “the most common grass covering 
dhe great plains in Beluchistan ” (/. ¢, p. 432) [supra, p. 221]. 5 
T 
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whilst the outermost series become almost woody in texture, as a 
protection against the hot sand in which they lie. 

The cortex of roots acts as a storage-tissue in many plants, as 
in Gypsophila Rokejeka, and grasses, such as species of Dan- 
thonia, while the axis in both is densely woody. 

A cause may be suggested for the development of the hyper- 
trophied condition of the cortex and medulla of roots, which act 
as water-storage tissues, in the excessive heat which the sand 
surrounding the roots acquires from the sun. In the hottest 
months and hours of the day, the temperature may rise to about 
130° F. (Volkens). 

Now M. E. Prillieux* has shown experimentally how an 
abnormal excess of heat in the soil affects the roots of beans, &c., 
in a precisely analogous manner, by enlarging the cells of the 
cortex and pith. While, however, in this latter case the disten- 
tion of the parenchymatous tissue is, of course, abnormal and 
pathological, in the desert plants it has become a characteristic 
important and hereditary feature. 

M. Battandier also calls attention to the fact that there are 
plants in which certain buds swell into tubercles capable of 
enduring the dry season, while the rest of the plant perishes; 
such are Sawifraga globulifera and Sedum amplexicaule. In 
Malta there are several species of Ranunculus, such as R. bullatus, 
which produce “root-tubercles,” which are thus enabled to 
survive the parching summer and can live therefore on the most 
exposed surfaces round the fortifications of Valetta. Romulea 
Bulbocodium and Iris Sisyrhynchiwm are similarly enabled to live 
and abound in barren rocky grounds of Malta. This island has 
also fifteen species of Allium, nine of Ophrys, and eight of Orchis, 
as well as many other bulbous plants, which can thus survive 
the intense summer heat to which they are subjected; annuals 
being in a decided minority except as weeds of cultivation. 

From M. Hackel’s observations on the tuberous processes 
in grasses which are formed in dry soil and disappear elsewhere, 
we, at least, have a strong suspicion, if nothing more, that 
all such structures are the outcome of the environment itself. 
This is also the conclusion of Mr. Scott Elliot, who notices how 
numerous are bulbous and tuberous plants in the Karoo of 
S. Africa. He says :—“ Many orders have developed bulbs which 


* “ Altérations produites dans les plantes par la culture dans un Sol sur- 
chauffé,” Ann. des Sci. Nat. sér. 6, t. x. 1880, p. 347. 
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usually show no trace of them ; e. g. the whole section Hoarea of 
Pelargonium is bulbous.” This feature he attributes to the 
“ direct influence of the climate” *. 

Finally, with regard to the origin of water-storage tissues 
generally, 1 would suggest it to be primarily due to the accumu- 
lation of water within the plant in consequence of the arrest of 
transpiration. This latter function is impeded, in turn, by the 
formation of a thick and often waxy cuticle and a dense clothing 
of hair, as well as by the secretion of substances (such as tannin, 
gum, mucilage, resinous matter, salts, &c.) which thicken the 
water and so render it less capable of vaporization. But all 
these features, which thus bring about the very best structures to 
enable the plants to survive the injurious effects of the climate, 
are simply the direct outcome of the excessive heat and light 
coupled with the deficiency of water in the desert. 


XII. Secretions. 

These are of various kinds and appear to play an important 
part in arresting a loss of water. Thus, tannin is abundant 
in some desert plants, betraying itself by a yellowish appear- 
ance in the epidermal cells (Monsonia, Erodiwm, Astragalus, 
Tamarix, Linaria, Centaurea, &c.), as well as, of course, by 
the agency of iron salts. Dr. Volkens alludes to Warming’s 
suggestion that tannin, in connection with the hygroscopical 
capacity of acids, would afford a protection against desiccation fT. 
In alluding to this supposed use of tannin, it may be mentioned 
that Sachs regards it as a waste product in metabolism {, though 
fungi when attacking oak-wood appear to consume it §. 

On the other hand, Mr. 8. Le M. Moore remarks that ‘“ tannic 
acid may have a more general relation to the turgescence of cells. 
Moreover, tannin is most likely used up in the lignification of the 
cell-wall” ||. As lignification is a prominent feature of desert 
plants, there may be perhaps more than a mere accidental 
coincidence, 

Another kind of secretion is that of strong scented ethereal 
oils, glandular hairs being a common feature on desert plants. 
Species of Artemisia are characteristic plants of the deserts of 

* « Notes on the Regional Distribution of the Cape Flora,” Trans, Bot. Soc. 


Edinb. 1891, p. 241. 
+ Zur Flora der aegyptisch-arab. Wiiste, Skizze, p. 14. 
{ Physiology, &c., p. 328. § Op. cit. p. 388. 
|| Journ. Linn. Soe., Bot. xxvii, p. 538, 
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Africa and Beluchistan; Pulicaria arabica has a particularly 
powerful odour. Since Dr. Tyndall has shown how minute 
quantities of such oils diffused through the air are capable of 
arresting radiant heat, it has been suggested that this is one of the 
many resources to which desert plants appeal in order to reduce 
the ill-effects of the heated atmosphere which surrounds them ; 
and just as the presence and quantity of opium, hasheesh, 
aconitine, &c. secreted by plants varies greatly with the climate, 
so it is reasonable, in the absence of strict investigations, to 
assume that these oils are in an excess through the intense heat 
and other conditions of the climate of deserts. 

Another of the more interesting secretions may be here 
mentioned, viz., of certain mineral salts, which by their hy- 
grometric properties enable the plants to absorb dew from the 
air during the hotter months and thus transmit it to the tissues 
within. Reawmuria hirtella, species of Tamarix, Frankenia 
pulverulenta, species of Statice * and Cressa are the more remark- 
able instances. The first-named plant having developed its new 
foliage in early spring, when water is comparatively copious, the 
leaves in the early mornings appear covered with dew-like drops, 
no doubt due to root-pressure. As the sun mounts the water 
evaporates, and the plant is now covered with a dust-like secre- 
tion of chlorides of sodium, of calcium, and of magnesium; the 
two latter being of less proportion than the first. There are 
special, two-celled glands which secrete these salts. Later on, 
after the rainy period is over, these excessively hygrometric salts 
absorb dew, which is transmitted to the plant, and thus enable it 
to retain its bright green character all through the hot season f. 
In a similar manner a large number of very lofty Tamarix trees 


* See Mr. J. Wilson’s paper on “ Mucilage and other Glands of the Plumba- 
ginee,” Aun. of Bot. iv. 1890, p. 231. 

t I had a curious experience with this plant when drying it in a press for 
my herbarium. Placing freshly gathered specimens in the usual way between 
drying-papers, I proceeded to change them after three days. To my surprise 
I found the sheets perfectly saturated where the specimens were lying. They 
themselves were covered with dew-like drops, although under strong pressure. 
The salts had in fact rapidly drawn out the moisture from within the plant. 
After fresh papers were supplied the plant dried quickly. 

There are some peculiarities in the anatomy of the leaf of Reawmuria which 
Dr. Volkens does not allude to, though he has figured the two-celled salt- 
glands, &c. One is the remarkable forms the “ tracheides” of the leaves assume.. 
Instead of being more or less straight tubes, they bulge into bag-like processes 
of three or four sides, or else assume various irregular shapss. They are thick- 
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grow outside Cairo, but not quite on the desert. They never 
receive any water by artificial irrigation whatever, yet are in a 
very flourishing condition. 

Halophytic plants, and others yielding ethereal oils, though 
not uncommon in the Egyptian deserts, in consequence of the 
general presence of salts in the sand, are of course especially 
characteristic of more saline areas, as of the Asiatic steppes. 
These extensive regions agree with the more Southern deserts in 
excessive aridity and heat; and consequently we find the same 
characteristic features in the plants of both alike, such as the 
production of spines, hairy epidermis, saline sap, and the secre- 
tion of ethereal oils. The Chenopodiacee are especially cha- 
racteristic of both regions, the salts of soda imbibed by the roots 
and retained within the plant rendering anew water less easy of 
evaporation. 

Similarly there is a great secretion of ethereal oil in conse- 
quence of intense heat. Thus Grisebach observes that Arabia 
is on this account distinguished by its aromatic and resinous 
plants, of which several are equally indigenous in the steppes of 
the East*. While, however, these environmental conditious are 
the direct causes of the secretion of the oils, these latter, in their 
turn, aid in checking the loss of water. Thus Grisebach ob- 
serves :—“ Les huiles éthérées paraissent également agir d’une 
maniere restrictive 4 l’égard de la dépense de la vapeur aqueuse, 
lorsque les organes de végétation sont richement pourvus de ces 
éléments aromatiques. L’huile s’évapore plus facilement que 
Veau, et entoure chaque feuille d’une atmosphére imprégnée de 
vapeurs odoriférantes. On sait que les vapeurs de substances 
différentes restent indépendantes les unes des autres dans un 
espace qui en est saturé, mais il n’en est pas de méme lorsqu’elles 
sont dégagées avec rapidité des liquides, dans des conditions 
ot il ne peut étre question de saturation. Sans doute, cette 
rapidité est retardée en présence d’une autre vapeur susceptible 
de se produire plus aisément. C'est V’huile éthérée seule que la 


walled, but provided with numerous small transverse slits, They suggest tho 
idea that they are means of temporarily storing water until it is required to be 
transmitted elsewhere; and would seem to support M. Vesque’s view of the 
use of vessels, or rather tracheides, as ‘‘réservoirs vasiformes.” Op. cit. p. 38 


[supra, p. 227]. 
* Vég. du Globe, ii. p. 129. 
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plante rejette comme une substance d’évacuation, tandis qu’elle 
doit retenir autant que possible l’eau de sa seve, lorsqu’il s’agit 
de prolonger la durée de ces fonctions vitales. Un réle de 
certaine importance pourrait également revenir au phénoméne 
de réfrigération produit par |’évaporation, au moment du passage 
rapide des huiles éthérées 4 l’état de vapeur, phénoméne qui 
réagit contre la température communiquée par insolation aux 
feuilles, dont le degré de chaleur détermine aussi la marche de 
Pévaporation” *. 

Mount Sinai appears to show like characteristic features of 
desert plants to a considerable height, viz. 7035 ft.; for Mr. R. 
M. Redhead, in some notes upon the flora, remarks T :—“ During 
our ascent of Gebel Misa, followed by that of Ras-es-Safsafeh, 
two points especially struck me,—first the great preponderance 
of scented and especially Labiate plants ; and, secondly, the very 
woolly, tomentose character of those not labiated.’” He also 
speaks of “a very fragrant Tanacetum or Artemisia with pinnated 
downy leaves.... Satureja montana and S. Juliana, I think, 
have an odour greatly resembling the incense used by the Greek 
Church, and are gathered by the monks for some ecclesiastical 
purpose. Salvia clandestina has woolly pinnatifid leaves.” 
This last mentioned species of Salvia is a most variable one, and 
has given rise to much discussion and nomenclature. If, how- 
ever, the effect of the environment be kept in view, which causes 
the variations, I think the passage from the European 8. Verbe- 
naca with large flowers and glabrous leaves to the S. European 
and Desert forms will be probably found to be exemplified by 
a gradual reduction of the leaf so as to become more deeply 
indented or of the “coronipifolioid” type, by the glabrous 
surface passing through a pilose condition till it becomes tomen- 
tose as described by Mr. Redhead; while the flower, adapted to 
insects, runs through the usual degradations till it becomes cleisto- 
gamous. Bentham thus speaks of S. controversa, which S. clan- 
destina connects with S. Verbenaca t :—* It appears that in the 
ordinary clandestine state of this plant the corolla is abortive, as 


frequently occurs in S. Verbenaca and S. clandestina, especially 
in their more southern stations.” 


* Vég. du Globe, i. p, 628. 


t “Notes on the Flora of the Desert of Sinai,” Journ. Linn. Soe., Bot. ix. 
p. 208. 
{ Labiat. Gen, et Sp. p. 719. 
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XIII. General Summary of Observations on Desert Plants. 

Very many additional instances might be given in illustration 
of the preceding observations, but enough has been stated to 
bear out the contention, first, that we are justified in concluding, 
from innumerable coincidences between structure and environ- 
ment, that there is some common relation between them of cause 
and effect ; secondly, that all parts of plants are subject to varia- 
tions, and that while, on the one hand, they may be merely 
casual, accidental, transient, and of no classificatory value wbat- 
ever, yet on the other they may become more and more per- 
sistent and characteristic, and thence hereditary; affording the 
systematist features which he may pronounce as varietal or 
specific, as the case may be. Lastly, seeing how by experimental 
evidence plants can lose or take on such characters according 
as they are grown away from or in the normal environment, 
with which they are associated, the cumulative evidence amounts 
practically to a demonstration that varietal and specific cha- 
racters are solely acquired through the direct action of the 
environment. 


XIV. Self-fertilization of the Flowers of Desert Plants. 


In walking along the dry watercourses or “ wadys” of the 
deserts around Cairo, one cannot fail to notice the almost entire 
absence of conspicuous flowers. This fact is correlated with the 
paucity of insects. Ona closer inspection it is found that a great 
many, probably the large majority, of flowers are self-fertilizing, 
the process of pollination being often associated with certain 
degenerate conditions of the organs of the flowers, as compared 
with allies of other countries which are adapted to insect 
visitors. 

In my paper on “Self-Fertilization” * I drew up a list of 
characters some one or more of which are to be found in 
numerous weeds of cultivation and other plants which are 
habitually autogamous. Several of these conditions are charac- 
teristic of the flowers of Desert plants as well as other special 
features not therein mentioned. 

The general conclusion arrived at by a study of the flowers of 
the Desertis in complete accordance with those I have elsewhere 
given}; namely, that flowers which have been adapted to insects, 

* Trans, Linn. Soc. ser. II. Bot. i. (1879) p. 317 ete. 
t ‘Origin of Floral Structures, Chaps. xxvi. and xxvii. 
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and therefore endowed with conspicuous and brightly coloured, 
often irregular corollas, honey, and other details, have to a great 
degree lost these features by a degenerating process. For if those 
structures which are correlated with insects were originally 
brought into existence by these visitors themselves, as I have 
endeavoured to prove, and if they be not “kept up” by the 
constantly applied stimulus of their visits, then the protandry, 
so general in conspicuous flowers, gives way, homogamy follows, 
and self-fertilization or autogamy is the final result, coupled 
with numerous degradations in all the floral organs. There are 
certain orders and genera which are particularly well represented 
in the Deserts, and I propose selecting a few species as being 
specialiy interesting from the peculiarities of their flowers. 

The first order to be mentioned is CrucrFERa, represented by 
over thirty species. A very common plant and one of the largest 
is the prickly bush Zilla myagroides. Another common plant is 
Diplotaxis Harra. These two agree closely in the structure of 
their flowers. The former bas small, dull, brownish-pink veined 
petals ; the latter, small pale yellow flowers : in both they are about 
half an inch in length. The petals of these, as of others of the 
Crucifere and Caryophyllex, are narrow wedge-shaped or clavate 
in outline*, never having the broad limb and slender claw of 
insect-visited cruciferous flowers, such as those of the Wallflower. 
The two orifices seeu from above in the last-named flower are 
closed up in these Desert plants; while the anthers closely sur- 
round the stigma, which in Diplotaxis is globular, a form which 
I have shown to be characteristic of British and other self- 
fertilizing species (e. g Shepherd’s Purse and Pringlea antiscor- 
butica of Kerguelen’s Island). There are no honey-secreting. 
glands. 

Summarizing the peculiarities of several other cruciferous 
plants, one may note that the flowers are always very small, 
the petals being narrow, often notched irregularly at the top 
(Savignya, Pl. X11. fig. 3). The colour of the corolla is often 
brownish pink above, sometimes passing into pale yellow below 
(Malcolmia egyptiaca, Zilla myagroides, Farsetia cegyptiaca). 
The anthers are usually elongated, “ linear-sagittate,” and always 
either just above or closely applied to the stigmas (Malcolmia 
egyptiaca, Pl. XI1. fig. 4; Harsetia egyptiaca). The filaments 
may be curved inwards, bringing the anthers into close contact 

* See Pl. XII. figs. 1, 2,3, and 8. 
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with the stigmas (Diplotaxis Harra). The glands are more or 
less rudimentary and honeyless or wanting. The pistil may have 
the two stigmatic lobes adpressed (Hrucaria aleppica, Pl. X11. 
fig. 5; Matthiola livida, Malcolmia egyptiaca). This would seem 
to be the preliminary stage, before arriving at the globular 
condition which occurs in Diplotaxis Harra, &ec., just as in our 
common Shepherd’s Purse. The pollination takes place in half- 
opened flowers; and in all the cases which I have personally 
examined the pollen-tubes were abundantly inserted and un- 
doubtedly issuing from the anthers in contact with the stigmas. 

Resepace® has six species of Reseda, Ochradenus baccatus, 
Oligomeris subulata, and the very common Caylusea canescens. 
This last has about 5 or 6 distinct carpels, which are in the 
rudimentary condition of being always open from stigma to base, 
resembling follicles which have burst completely down the 
ventral suture. There are numerous ovules grouped together 
forming a cluster at the base of the carpels (Pl. XII. fig. 7). 
The minute stigmas are completely surrounded by the numerous 
anthers and are pollinated by them. The pollen-tubes pass down 
the inner surface, finally issuing in a great bundle at the base, 
and then penetrate the inverted ovules. The genus Reseda is 
represented by very small-flowered scentless and self-fertilizing 
species, the unilateral subcircular disk being much reduced in 
size. 

CaryvorHyttEn.—Of this order, Silene villosa (Pl. XII. fig. 8) 
resembles the Crucifere in the form of the petals, being irregularly 
notched at the top and tapering from above downwards. They 
are also inconspicuously coloured. The anthers are situated just 
above the stigmas. Gypsophila Rokejeka is also a common 
plant of the northern part of the Eastern Desert. The flowers 
are only about one sixth of an inch in size. 

PARONYCHIACE® is represented by twelve species. The flowers 
are extremely minute and more or less concealed by scarious 
stipules. They belong to the genera Robbairea, Polycarpon (our 
self-fertilizing P. tetraphyllum occurs throughout the cultivated 
areas), Polycarpea (Pl. XII. fig. 9), Paronychia, &e. 

TAMARICACE® has seven species. Their minute flowers have 
globular stigmas covered with pollen from the anthers sur- 
rounding them (Zamarix mannifera), In Reaumuria hirtella 
(Pl. XII. fig. 10) the anthers surround the stigmas in the manner 
common to many self-fertilizing flowers. 
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Gerranticem has seven species of Erodium growing in the 
Desert; while the British autogamous species Geraniwm dissectum, 
G. molle, Erodium moschatum and E. cicutarium are common in 
the cultivated districts; 2. cicwtarium having also established 
itself in the Desert as well. In the one or two species of 
Erodium which I have had the opportunity of examining, as also 
of Monsonia nivea, the pollen-tubes were visible, the pollen 
having evidently escaped from the anthers which were crowding 
round the stigmas. 

Lxeauminos#.—Of this order the genus Astragalusis the most 
typical, being represented by fourteen species in the Deserts. 
The flowers of A. bombycinus (Pl. XII. figs. 18, 14) are about one 
inch in length; but in other species they are very minute, the 
stigmas in all cases being pollinated by the anthers of the same 
flower and often before the flower expands (e. g. A. mareoticus, 
A. tribuloides, and A. Sieberi, Pl. XII. fig. 15). In the larger 
flowers of A. bombycinus, in order to place the stigma in the 
midst of the anthers the long style is bent in the form of the 
letter N (Pl. XII. fig. 18), a feature which would seem to indicate 
tbat ancestrally the style was curved and elevated above the 
stamens as in the English Broom. A similar adaptation to self- 
fertilization occurs in Cassia obovata (Pl. XII. figs. 11, 12), one 
of the two species of this genus found in the Deserts. This has 
small, very conspicuous brownish flowers, half an inch in length. 
In this flower some of the anthers are very small, twisted, and 
appear to be abortive, others are elongated on excessively short 
filaments and stand erect around the ovary. The style is bent 
abruptly downwards at its base, having the stigmatic end up- 
turned, so that the pollen can fall directly upon it. There is no 
true stigma but a “jagged edge” to the stylar crifice ; a not dis- 
similar degradation is found in Linaria Helava (Pl. XII. fig. 27) 
and Pulicaria arabica (Pl. XII. fig. 16) of the same Desert *. 

UmBettirer&.—This order is only represented in the Deserts 
by one or two plants, of which Pityranthus tortuosus is perhaps 
the commonest. This plant has extremely minute flowers in 
small umbels. The anthers shed their pollen while still incurved 
over the stigmas. 


Composir#.—NSeveral characteristic plants of this order are 
* A somewhat similar structure occurs in the “monstrous” Myosotis alpes- 


tris, var. “ Victoria,” in cultivation, as described in the ‘Journal of the Royal 
Horticultural Society,’ vol. xvi, 1898, pp. xxv, xxvi. 
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found in the Deserts. Many have very small capitula. Thus the 
head of [floga spicata is six tenths of an inch across; that of 
Leontodon hispidulum and of Brocchia cinerea being one quarter ; 
while that of Artemisia monosperma is only one eighth of an 
inch. As the flowers of Composite are generally more or less 
fertilized by one another on the same head, a process practically 
equivalent to self-fertilization—which is also equally common— 
there is nothing surprising in finding Desert Composite setting 
seed without the aid of insects. 

One or two special points of degradation may be mentioned. 
In Cotula anthemoides, Brocchia cinerea (P\. XII. fig. 20), and 
Franceuria crispa the customary quinary symmetry has become 
quaternary. In the first-named plant the outer florets have a 
very rudimentary corolla with a jagged border. In Senecio 
egyptiacus (Pl. XII. fig. 18), Franceuria crispa (Pl. XII. fig. 19), 
Tfloga spicata, &c. the stigmas remain included within the 
antber-tube, just as occurs in the Common Groundsel; in Senecio 
egyptiacus the two stigmas being situated quite at the bottom of 
the tube. In all the specimens examined the pollen was early 
shed and the stigmas matured early. Artemisia monosperma has 
almost microscopically minute florets, and, as might be anticipated, 
it is completely self-fertilizing, the stigmas being tufted (Pl. XII. 
fig. 17). This is the only genus of Composite the pollen of 
which, according to Mr. C. F. White’s researches, is smooth ; but 
I find that it is so also in Centaurea eqyptiaca (Pl. XII. fig. 22). 

CampanuLace®.— Wahlenbergia cervicina is a small plant of 
a few inches in height, and cleistogamous (Pl. XII. fig. 23). On 
cutting the corolla vertically, the curled stigmas are seen to lie in 
the midst of the anthers, and are of course directly pollinated by 
them (Pl. XII. fig. 24). A species of Oampanula, C. sulphurea, 
is found near the great petrified forest a few miles east of Cairo. 
The corolla is inclined to be funnel-shaped rather than cam- 
panulate (Pl. XII. fig. 25). It is of a pale yellow colour, about 
three quarters of an inch in length. The anthers shed their 
pollen early and fall down, as is usual in this genus; but the 
style and stigmas are remarkable in that the former has few col- 
lecting hairs (Pl. XII. fig. 26), except just below the stigmas ; while 
these latter are quite mature and pollinated at an early stage. 

Boracinem.—Of the genus Heliotropium four species, and of 
Anchusa three are found in the Deserts. The flowers are very 
small. Those of H. lutewm are about one sixth of an inch in 
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length, those of Heliotropium Kunzei and of H. undulatum being 
oneeighth. The orifice of the corolla is nearly or quite closed up 
by the infolding at the throat, and some, if not all, of the anthers 
curve over the stigmatic ring*. Lithospermum callosum, Arnebia 
linearis, and Anchusa hispida have the globular stigma situated 
just below the anthers. In all these species I have seen the 
pollen-tubes entering the stigmas, the pollen being undoubtedly 
derived from the anthers surrounding them. 

Lasrar£®.— Of this order the Egyptian Deserts contain fifteen 
species. They are mostly small-flowered; one only, Salvia 
palestina, being large-flowered and evidently adapted to insects 
in the well-known manner; but this species is confined to the 
N.E. portion, and, judging by its limited distribution, it is pro- 
bably a comparatively late arrival. Of genuinely self-fertilized 
species the following may be mentioned :— 

Salvia lanigera (S. controversa) (Pl. XII. figs. 28,29). Though 
the flowers of this plant are ringent and not at all cleistogamous, 
the stigmas curl back between the auther-cells, just as in the 
unopened flowers of S. clandestina. S. egyptiaca has minute 
flowers, about half an inch in length, with the stigmas just below 
the anther-cell (Pl. XII. fig. 29). Lavandula atriplicifolia has 
a spike consisting of imbricated bracts from which very minute 
flowers protrude. 

ScroPHULARIACEH.—This order is represented by ten species. 
Linaria has, of course, a flower adapted to insects, but the three 
species L. fruticosa, L. deserti, and L. egyptiaca are very small- 
flowered ; they set a profusion of pods, and, judging from dried 
specimens in the Kew herbarium, they have all the appearance 
of plants which are independent of insects. : 

CuHENOPODIACEH.—The members of this order found in the 
Deserts are all wind- or self-fertilized, as is the case elsewhere. 
Characteristic Desert species are Atriplex leucoclada, A. Hali- 
mus, Bassia mucronata, Traganum undatum, Salsola Pachoi, 
Anabasis articulata, and Cornulaca monacantha. They all have 
very minute and inconspicuous flowers. 

Of Enpogens the orders best represented in the Deserts are 
Lintacem® and Graminem. Of the former Gagea reticulata, 
Urginea undulata, Allium desertorum, A. Orameri, and Dipcadi 
erythreum are found in the north part of the Eastern desert. 


* For a suggestion as to the origin of the anomalous position of the stigma 
in Heliotropium, as in Vinca &c., see ‘Origin of Floral Structures,’ p. 135. 
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The flowers are small and remain only partially open. Allium 
Orameri is one fifth of an inch long, A. desertorwm one fourth, 
and Dipeadi erythrewm one half. In all of these the anthers 
crowd round the stigmas and pollinate them in the half-opened 
flowers (Pl. XII. figs. 30,31). Dipcadi is remarkable for having 
each stigma bifurcated, as in Euphorbia (Pl. XII. figs. 32-35); 
while Alliwm desertorwm (Pl. XII. fig. 30) has a globular stigma. 


Fig. 


30. 
3l. 
32. 


EXPLANATION OF PLATE XII. 


. Petal of Erucaria aleppica. 
. Petal of Malcolmia egyptiaca. 
. Petal of Savignya parviflora. 


Stamens and pistil of Malcolmia egyptiaca. 


. Stigma of Hrucaria aleppica with closely adpressed stigmatic lobes, 

. Stamens and pistil of Savignya parviflora with globular stigma. 

. Open carpel and naked ovules of Caylusea canescens. 

. Portion of flower of Silene villosa showing position of sepal (s), petal, 


stamens, and pistil on the gynophore. 
Pistil and stamens of Polycarpea memphitica. 


. Pistil and stamens of Reawmuria hirtella. 

. Pistil and stamens of Cassia obovata. 

. Hollow stigma of Cassia obovata. 

. Style and stigma of Astragalus bombycinus. 

. Stigma of Astragalus bombycinus. 

. Stigma of Astragalus Siebert. 

. Hollow stigma of Pulicaria arabica. 

. Tufted stigma of Artemisia monosperma. 

. Anthers and stigmas of Senecio eqyptiacus. 

. Anthers and stigmas of Franceuria crispa. 

. Floret of Brocchia cinerea. 

. Stigmas of Brocchia cinerea. 

. Pollen-grain (smooth) of Centaurea egyptiaca. 
. Cleistogamous flower of Wahlenbergia cervicina, 
. Corolla of same opened, showing the position of the curyed stigmas 


and anthers. 


. Corolla of Campanula sulphurea. 

. Stigmas and style of same, nearly devoid of “ collecting hairs.” 

. Hollow stigma of Linaria Helava. 

. Flower of Salvia lanigera. 

. Relative positions of anthers and stigmas in the flowers of Salvia 


egyptiaca and of S. lanigera. 
Three stamens and pistil of Allium desertorwm. 
Three stamens and pistil of Allium Crameri. 
Portion of flower of Dipcadi erythreum. 


33 & 34. Outer and inner perianth-leayes of same. 


35. 


Bifureating stigmas of same. 
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On some Freshwater Alge from the West Indies. 
By Wm. West, F.L.S., assisted by G. S. West. 


[Read Ist February, 1894.] 
(Puates XITL.-XVI.) 


Trroven the kindness of Mr. George Murray, of the British 
Museum, I have been enabled to examine some Freshwater Alge 
which were collected by Mr. W. R. Elliott on the islands of 
Dominica and St. Vincent—from the former in November and 
December 1892, and from the latter in May of the same year. 
The material was preserved in weak spirit, and has proved to be 
very interesting. The alge were in numbered bottles; these 
numbers are used throughout the paper, as both material and 
slides, with corresponding numbers, can be consulted in the 
Museum. 

The strictly aquatic species were mostly from warm or hot 
streams. Three of the gatherings were from mossy trees; these 
latter must have been very moist, as several species of Desmidiex 
occurred amongst the various Cyanophycesw which formed the 
greater part of this material. Some of the species were very 
abundant, e..g. Symploca cuspidata, n. sp.; there were others 
intermingled with these, either in small patches or solitary, and 
very sparingly. 


Summary. 
Varieties 
Genera. Species, and Forms. 

Confervaces .........; 2 
Chroolepides .-.«...... 1 2 
Zygnemacese .......... 1 1 * 1 
Desmidiaces .......... 3 6 i 
Wolvocines ss > aa. oo". il 1 
Protococcacer.......... 2 w 
INostocace®:......5 -.-..- 1 2 
Scytonemaces.......... 3 rf 
Sirosiphoniacew ........ 2 7 1 
Oscillariacess .......... 5) 4 ch 
Chroococcacer ........ 6 12 i} 
Diatomaces............ 8 14 i 

33 60 6 


Of the above, 11 species and 4 varieties are new. 
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“ Crass. fil.” (as used in this paper) = the diameter of the sheath 
containing the trichomes. 
“ Crass. trich.”” = the diameter of the cells without the sheath. 


Class CONFERVOIDER IsoGam@. 


Ord. CoNFERVACER. 


1. CoNFERVA BomByYcrINA, 4g., forma mtNor, Wille. (Om 
Hvileceller hos Conferva, p. 21, t. 1. figs. 36-40, t. 2. figs. 55, 56.) 

Crass. fil. 6°5-7°5 p. 

Hab. In cold, warm, and hot streams, crater of Grande Soufriére, 
Dominica. Nos. 880, 883, 884, and 908. 


2. Rutzoctonium Bereaecrentanum, Hauck in Nordst. Freshw. 
Alg. of New Zeal. & Australia, p. 17. Var. DOMINICENSE, nov. 
var. (Pl. XIV. figs. 17-24). 

Var. filamentis dense intricatis, tenuior, articulis diametro 
2-3plo longioribus ; membrana cellularum 1 yp crassitudine. 

Crass. cell. veget. 9-10 p. 

Hab. In hot stream in crater of Grande Soufriére, Dominica. 
No. 880. 

In the more densely intricate portions almost every cell emitted 
a short lateral branch, usually consisting of one cell. 


Ord. CHROOLEPIDER. 


3. TRENTEPOHLIA ODORATA, Wittr. (Scand. Viizter. t.4. p. 16.) 
[Chroolepus odoratum, Ay. Syst. Alg. p. 35.] 

Crass. cell. veget. 12-20 1 ; crass. zoogonidang. 33-37°5 p. 

T. zoogonidangiis lateralibus, interdum terminalibus, subglo- 
bosis, sessilibus (hine inde pedicellatis). 

Hab. On bark, Bow-wood Hills (1580 ft.), St. Vincent. 
(8-12-91.) No. 23.—On trees, Government House, St. Vincent, 
900 ft. (10-12-91.) No. 27. 


4. T. vintosa, De Toni. (Syll.’ Alg. i. p. 239.) [Chroo- 
lepus villosa, Kuetz. Phyc. gener. p. 284; Species Algarum, 
p- 428. ] 

Crass. cell. veget. 18-23 p. 

Hab. On rocks, Soufriére, Dominica. (2-7-92.) | No. 20. 
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Class CoNJUGATS&. 
Ord. ZYGNEMACER. 


5. Zyanema (ZYGOGONIUM) PACHYDERMUM, nov. sp. (PI. 
XIII. figs. 1-16.) 

Z. cexspitibus intricatis; filis flexuosis (et interdum genu- 
flexuosis) dense intricatis, hinc inde ramulis brevibus irregulari- 
busque cellularum 2-6; cellulis vegetativis diametro 2—23plo 
(sepe 8plo) longioribus (rarius xqualibus); membrana cellu- 
larum crassa vel crassissima; zygosporis in tubo conjugationis 
brevi inter céllulas sitis, subglobosis, subellipsoideis, plerumque 
irregularibus (seepe constrictis); membrana zygosporarum cras- 
sissima, irregulariter lamellosa; azygosporis globosis subglobo- 
sisque, zygosporis similibus sed membrana tenuiore. 

Crass. cell. veget. 16-23 pw (usque ad 26 » et plerumque 20 p); 

crass. membr. cellularum 1:5-5°5 w; long. zygosp. 25°5-33 p 
(usque ad 40); lat. zygosp. 19-26 » (usque ad 380,); crass. 
membr. zygosp. 2°5-6°5 »; diam: azygosp. 23-26 w; crass. membr. 
azygosp. 1°9-3°8 p. 
_ Hab. In mud, warm stream, crater of Grande Soufriére, 
Dominica. .No. 883; also in no. 908, and sparingly from 
no. 882.—This also occurred, without zygospores, on old wall, 
Roseau, Dominica. (1-8-92.) No. 473. 

This species has a thick membrane which at first sight reminds 
one of a Rhizoclonium or a large species of Conferva, the some- 
what irregular filaments with short branches resembling the 
former especially. The many examples of conjugation examined 
were all scalariform, the zygospores completely filling the short 
conjugating-tube, their variability being remarkable, Spores 
were seen (figs. 9-10) which were undoubtedly azygospores, and 
these were regular in shape. One example was noticed where 
the zygospore was double. The material was preserved in weak 
spirit; but the two chromatophores were in most examples 
distinct and in their normal position. 


Var. CONFERVOIDES, nov. var. (Pl. XIV. figs. 1-6.) 

Var. cellulis tenuior, diametro plerumque 1-13plo (rarius 
23 plo) longioribus. 

Crass. cell. veget. 10-13 p. 

Hab. In mud, warm stream, crater of Grande Soufriére, Do- 


minica. No. 883. Intermingled with the typical form, but not 
so abundant. 
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This variety has the cells of the filaments often somewhat 
doliform, and closely resembles a Conferva; it does not, how- 
ever, break up in the peculiar manner of any species of Oonferva 
(vide fig. 6). The binate chromatophores also put it out 
of this genus. Fig. 4 probably represents an attempt at con- 
jugation. 

Two cells are figured (fig. 5) which show an attempt at 
longitudinal division. 


Ord. DresMIDIACER. 


6. Mesorznium micrococcum, Kirchn. (Alg. Schles. p. 184.) 
[Palmogloea micrococea, Kuetz. Tabule phycolog. i. p. 20, t. 25. 
f. 5.] 

Long. cell. 15°5-17°3 yw; lat. cell. 7-5-9 u. 

Hab. On trees among mosses, summit of Trois Pitons (4500 ft.), 
Dominica. Nos. 903 and 904.—On Bow-wood Hills (1580 {t.), 
St. Vincent. (8-12-91.) No. 23. 

7. M. cunamyposporuM, De Bary. (Conj. p.75; Cooke, Brit. 
Desm. p. 47, pl. 18. f. 14; West, Freshw. Alg. of W. Ireland in 
Journ. Linn. Soc. vol. xxix. p. 131, pl. xxiv. f. 8.) 

Long. cell. 19-23 p; lat. cell. 12°5-14°5 p. 

Hab. On trees among mosses, summit of Trois Pitons (4500 ft.), 
Dominica. Nos. 903 and 904. 


8. Tetmemorws Lavis, Ralfs. (Brit. Desm. p. 147, t. 24. f. 2.) 

Long. 57°5-65 yw; lat. 19-20 p; lat. isthm. 17°5-18°5 p. 

Hab. In mud, warm stream, crater of Grande Soufriére, Do- 
minica. No. 883. 


9. CosMARIUM PSEUDOPYRAMIDATUM, Lund. (Desm. Succ. 
p- 41, t. 2. f. 18.) 

Long. 46-48 pw; lat. 24-25 »; lat. isthm. 9°5-12°5 p. 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477. 

*srenonotuM, Nordst. in Wittr. et Nordst. Desm. et Edog. in 
Ital. et Tyrol, p. 32, t. xi.f.8. Forma minor, Racib. (Desmidya 
w podrozy na oklo ziemi, p. 4, t. 1. f. 82). (Pl. XIV. fig. 25.) 

Long. 36-365 »; lat. 23-244; lat. isthm. 65; crass. 
13°5 p. 

Hab. With the typical form, but much more abundant. 


10. C. optiguum, Nordst. (Bidrag till kinned. om Sydligare 
UZ 
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Norges Desm. p. 28, t. 1. f. 8). Forma minor, Nordst. (I. ¢.). 
(Pl. XIII. fig. 17.) 

Long. 14°5 p; lat. 11°54; lat. isthm. 6°5 uw; crass. 9°5 pw. 

Hab. Amongst Symploca cuspidata, n. sp., on trees, summit of 
Trois Pitons (4500 ft.), Dominica. No. 904. 

This interesting species seems to have a varied kind of habitat, 
occurring in small upland tarns and pools, on dripping subalpine 
rocks, and in the present instance on damp mossy trees. 


11. Cosmarium Cucursita, Bréb. (Ralfs, Brit. Desm. p. 108, 
t. 17.£. 7.) 

Long. 40 yw; lat. 21 y; lat. isthm. 19 p. 

Hab. On trees among mosses, summit of Trois Pitons (4500 ft.), 
Dominica. No. 903. 


Class C@NOBIER. 
Ord. VoLVOCINE2. 


12. Evporina stagnate, Wolle. (Freshw. Alg. of U.S. p. 160, 
pl. clii. figs. 11-21.) 

Var. cellulis parvis et distantibus. (Pl. XVI. fig. 10.) 

Diam. cell. 4°8—5°6 » ; diam. coenob. 63 p. 

Hab. Amongst mosses on trees, with Hapalosiphon intricatus, 
n. sp., and Symploca cuspidata, n. sp., summit of Trois Pitous 
(4500 ft.), Dominica. No. 903. 


Class PRoTOCOCCOIDES. 
Ord. ProtococcacEex (incl. Palmellacee). 


13. Urococeus rnstenis, Kuetz. [Chlorococcus macrococcus, 
fabh., et var. aureus, Feabh. Fl. Kurop. Alg. ii. p. 33.) 

Diam. cell. 23-31 p ; ¢. teg. 42 pw. 

Hab. On mossy trees, summit of Trois Pitons (4500 ft.), 
Dominica. Nos. 903 and 904, 


14, CERASTERIAS STAURASTROIDES, nov. sp. (PI. XIV. fig. 16.) 

C. quadriradiata e corpore distincto, radiis elongatis sensim 
attenuatis et minute granulatis, apice obtusis. 

Diam. ce. proc. 80-35 yw; diam. corpor. cire. 9-9'5 p. 

Hab. With Scytonema javanicum, Bornet, amongst mosses, 
on lime-trees, Shanford Estate, Dominica. No. 901. 

The rough arms of this species remind one very forcibly of a 
small Staurastrum, and sufliciently characterize it. 
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Class PHycocHROMACER®. 
Subclass NosrocHinem. 


Ord. Nosrocacez. 


15. Nosroc numrrusuM, Carm. ex Harvey in Hooker's Brit. 
Flora, ii. p. 399. (Kuetz. Species Algar. p. 301; Rabh. Fl. 
Europ. Alg. ii. p. 183.) 

Diam. cell. 2-3 » ; diam. heterocyst. 3°5. p. 

Hab. On lime-trees, Shanford Estate, Dominica. No. 901.— 
On trees, summit of Trois Pitons (4500 ft.), Dominica. No. 903. 


16. N. spnHxeicum, Vaucher. (Cooke, Brit. Freshw. Alg. 
/p- 231, t. 91. ff. 8-11; Bornet et Flahault, Révis. des Nostoch. 
Heétérocyst. p. 208.) 

Diam. cell. 3°81; diam. heterocyst. 5-57 .; diam. thall. usque 
ad 10 mm. 

Hab. On damp wall of dam in Sharp’s River, St. Vincent. 
No. 477. 


Ord. ScyTONEMACER. 


17. MicrocH#T# TENUISSIMA, nov. sp. (PI. XIV. figs. 7-11.) 

MM. inter algas varias alias reperta; filis tenuissimis, sub- 
intricatis, contortis; vaginis hyalinis, achrois, amplis; articulis 
elongatis, diametro 5—-9plo longioribus, articulis junioribus bre- 
vioribus (circiter diametro duplo longioribus) et crassioribus ; 
heterocystis intercalaribus, subquadratis vel oblongis. 

Crass. fil. 4°4-5'1; crass. trich. 1-1'8 4; crass. heterocyst. 
2-2'4 4; long. heterocyst. 3°5-6°5 p. 

Hab. Amongst Symploca cuspidata, n. sp., on trees, summit of 
Trois Pitons (4500 ft.), Dominica. No. 904. 


18. ScyroneMA Javantcum, Bornet (in Bornet et Thuret, 
Notes Algologiques, p. 148; Bornet et Flah. Révis. des Nostoch. 
Heétérocyst. p. 95). [Symphyosiphon javanicus, Kwetz. Species 
Algarum, p. 823 ; Tabule phycolog.ii. p. 18, t.43.f.1.] (Pl. XIV. 
figs. 12-15.) 

Crass. fil. 13-16 ; crass. trich. 8°5-11 p. 

Hab. On lime-trees, Shanford Estate, Dominica. No. 901.— 
Anguilla, W. Indies. (23-3-92.) No. 70.—On the walls, Roseau, 
Dominica. (9-7-92.) No. 236. 

The above agrees well with this species, the most notable dif- 
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ference being in the branches not being aggregate. The hetero- 
cysts vary from subquadrate to subrotund, and are rather 
numerous. 


19. ScyronEMA AmPLUM, nov. sp. (PI. XVI. figs. 14-16.) 

§. strato parvo, pannoso, 8-5 mm. lato, fusco ; filis dense in- 
tricatis ; pseudoramis sparsis plerumque geminatis sed interdum 
singulis, filo primario tenuioribus; vaginis amplissimis stratis 
parallelis formatis, in parte exteriore gelatinoso-achrois vel sub- 
luteolis, in parte interiore abrupte luteo-fuscis ; trichomatibus 
angustis, luteo-viridibus, ad apicem pseudo-ramulorum crassior- 
ibus et articulis brevioribus; articulis diametro 83—Gplo (ple- 
rumque 4plo) longioribus; heterocystis oblongis, diametro 3-33plo 
(rarius 2plo) longioribus. 

Crass. fil. prim. 19-24»; crass. ramul. 13°5-16 p ; crass. trich. 
35-4 p. 

Hab. On trees, summit of Trois Pitons (4500 ft.), Dominica. 
Nos. 908 and 904.—Growing about and upon the surface of 
Symploca cuspidata, n. sp. 

The nearest species to this with regard to the comparative 
length and breadth of the cells is S. ambiguum, Kuetz., from 
which it differs in its much larger size, stouter habit, compa- 
ratively broader sheath, and in the more unfrequent branches. 
The branches are usually geminate though not unfrequently 
single, and they are always thinner than the primary filament, 
The trichomes at the apices of the branches become almost 
twice as thick, the cells becoming very much shorter. 8. myo- 
chrous, Ag., is somewhat similar though larger, and has not 
such a comparatively broad sheath, and the latter is ocreate. 


20. S. amBrautM, Kuetz. (Species Algarum, p. 894; Tabule 
phycolog. ii. p. 7, t. 26. f. ii.) (Pl. XV. figs. 11-15.) 

Crass. fil. 9°5-11°5 w; crass. trich. 2-2°5 p. 

Hab. On trees, summit of Trois Pitons (4500 ft.), Dominica. 
No. 908.—On the ground, mostly in old Diablotia holes, Morne 
Anglais (2300 ft.) (15-7-92.) No. 493. Amongst Symploca. 

The figure given by Kuetzing (J. ¢.) is very indistinct ; but the 
specimens agreed well with the description given by Bornet and 
Flahault (Révis. des Nostoc. Hétérocyst. p. 100), excepting that 
the filaments were a little thicker (9°5-11'5 pp against 6-9 y), 
The trichomes were, however, the same. One of its chief 
characters is its long and narrow cells, which get shorter 
aud thicker (up to 38.) towards the apices of the young 
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branches; the sheath also becomes hyaline. The cells often 
appeared like the section of a biconcave lens, owing to the con- 
traction produced by the dilute spirit in which the material was 
preserved. 


21. Scyronema FrevratuM, Agardh. (Syst. Algar. p. 38.) 
[Seytonema calotrichoides, Kuetz. Species Algarum, p. 307; 
Labule phycolog. ii. p. 6, t. 22. fig. ii.; Rabh. Fl. Europ. Aig. ii. 
p- 253.] 

Crass. fil. 15°5-23 uw; crass. trich. 18—-13°5 p. 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477.—On trees, summit of Trois Pitons (4500 feet), Dominica. 
Nos. 903 and 904. 


22. ScyTONEMA, sp. 

Crass. fil. 28-36 » ; crass. trich. 5-5°5 p. 

Hab. Amongst 8. javanicum, Bornet, on lime-trees, Shanford 
Estate, Dominica. No. 901. 

Only asmall quantity of this was seen, which was insufficient for 
accurate determination. The characters were those of S. densum, 
Bornet, and it probably is a small variety of this species. 


23. ToLypoTHRIX TENUIS, Kuetz. (Phycolog. gener. p. 228; 
Tabule phycolog. ii. p. 9, t. 31. f. ii.) [T. pygmea, Kwetz. 
T. flaccida, De Bary. ] 

Crass. fil. 7-7-7 1; crass. trich. 5°7 4; heterocyst. 7°7 x 5-7 p. 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477. 


Ord. SrrosIPpHONIACE®. 


24, HAPALOSIPHON INTRICATUS, nov. sp. (PJ. XV. figs. 16-28.) 

H., cxspitibus parvis, eruginosis ; filis densissime intricatis et 
variabilibus, adultis vaginis arctis distinctis (interdum paullo 
indistinctis) e cellulis singulis formatis, sparsim ramosis; ramis 
singulis unilateralibus flexuosis, filo primario subsimilibus, vagi- 
natis vel evaginatis ; cellulis variabilibus, diametro 13-3plo lon- 
gioribus, sepe equalibus et subrotundis, interdum elongatis; 
heterocystis intercalaribus, subquadratis vel oblongis (diametro 
1-8plo longioribus). 

Crass. fil. 4-7 w; crass. heterocyst. 3°8-5'5 p. 

Hab. Jn little intricate tufts among the leaves of Leucobryum, 
on trees, summit of Trois Pitons (4500 ft.), Dominica. No. 903. 
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The nearest species to this hitherto described is H. laminosus, 
Hansg. [‘‘ Ueber den Polymorph. der Alg.,” Botan. Centralb. 
1885, p. 48 (cfr. Bornet et Flah. Révis. des Nostoc. Hétéro- 
cyst. p. 55)], from which it differs, however, in not being 
calcified in any way, in being a little larger, in having its single 
and unfrequent branches of a similar thickness to the primary 
filaments without any attenuation, and in its peculiar habitat. 
The heterocysts are of the same breadth as that of the cells (or 
narrower), whilst those of H. laminosus are often broader. 
Like the latter, the threads are very variable, being sometimes 
similar to an Anabena, sometimes like a Lyngbya, while at other 
times the cells are quite irregular and somewhat inflated. Some 
examples showed the rounded granulose bodies noted by Hansgirg 
in H. laminosus (Bemerkungen zur Systematik einiger Siiss- 
wasseralgen, p. 18). These bodies when fully formed appear 
to be thick-walled (figs. 23-28) and have a diameter of 6-13 p. 

The cell of the primary filament immediately under a branch 
always projects more or less into the sheath of the branch. 


25. HapaLostpHON FLEXUOSUS, Borzi. (Alghe d’acq. dole. d. 
Papua, in Nuovo Notarisia, Apr. 1892, p. 43.) 

Crass. fil. 7°5-8°5 yw; crass. cell. 5-5-6 4; long. cell. 4-45 p. 

Hab. In stream, Grande Soufriére, Dominica. No. 884. 


26. H. arBorgts, nov. sp. (Pl. XV. figs. 1-3.) 

H. inter alias algas repertus ; filis primariis flexuosis, passim 
ramosis uno latere e cellulis singulis formatis, eellulis diametro 
1-13plo (rarius 2plo) longioribus, vagina arcta, tenui, et achroa ; 
filis secundariis brevibus, crassitudine filis primariis similibus sed 
subtenuioribus, cellulis diametro subequalibus ; heterocystis 
quadrato-oblongis, intercalaribus. 

Crass. fil. 7-10; crass. cell. 7-95 1; heterocyst. 6-9 p 
KOHkT ew. 

Hab. On trees, summit of Trois Pitons (4500 ft.), Dominica. 
No. 903. 

The nearest species to this is H. flexuosus, Borzi (1. ¢.), from 
which it differs in not possessing flexuose intricate branches on 
every side; it is also a rather larger species, with cells often a 
little longer than broad and never depressed. 


27. STIGONEMA HORMOIDES, Bornet et Flah. (Révis. des Nostoe. 
Hétérocyst. p. 69.) [Scytonema hormoides, Kuetz. Sirosiphon 
brevis, Kuetz. Botan. Zeit. 1847, p. 196; Tubule phycolog. ii. 
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p- 10, t. 34. f. ii. Sirosiphon hormoides, Kwetz. Species Algar. 
p- 316; Tabule phycolog. ii. p. 10, t. 34. f. iv.] 

Crass. fil. 9-13 p. 

Hab. On trees, summit of Trois Pitons (4500 ft.), Dominica. 
Nos. 903 and 904. Rather scarce—On rocks, Roseau Valley 
(1000-2000 ft.), Dominica. (27-6-92.) No. 24. 


Var. TENUE, nov. var. (Pl. XV. figs. 4-8.) 

Var. minor, filis tenuioribus, 5°5-7 ps crassis. 

Hab. With the typical form, but much more abundant. It 
was intermixed with Symploca cuspidata, n. sp., Stigonema minuta, 
Hass., Scytonema ambigua, Kuetz., &e. 


28. STIGONEMA PANNIFORME, Bornet et Flah. (Révis. des 
Nostoc. Hétérocyst. p. 71.) [Scytonema panniformis, Agardh ; 
Sirosiphon panniformis, Kuwetz. | 

Crass. fil. 23-26 p. 

Hab. With the preceding. Another gathering from the same 
locality had abundant hyphe (an incipient lichen). No. 779. 
Crass. fil. 15-25 p. 


29. 8. minutum, Hass. (Hist.of Brit. Freshw, Alg. i. p. 230, 
t. 67. ff. 3-4.) 

Crass. fi]. 19-25 p. 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477.—On trees, summit of Trois Pitons (4500 ft.), Do- 
minica, no. 903; and on lime-trees, Shanford Estate, Dominica, 


no. 901. 


30. S. ivForME, Kuetz. (Species Algar. p. 319; Tabule phy- 
colog. ii. p. 11, t. 88. f. iii.) 

Crass. fil. 44-52 p. 

Hab. On trees, summit of Trois Pitons (4500 ft.), Dominica. 


Nos. 903 and 904. 


Ord. OscILLaRIACE. 


31. SympLoca cuspPipaTa, nov. sp. (Pl. XVI. figs. 1-7.) 

S. bryophila, late expansa, griseo-lutea; fasciculis erectis, 
angustis subulatis, aggregatis (passim densis), 8-15 mm. altis, 
eruginescentibus ; trichomatibus erugineis, flexuoso-intricatis, in 
strato strictioribus, apicibus versus fasciculorum, 1-3 in lata 
-yagina inclusis, spe interruptis, distincte articulatis; articulis 
diametro 2-4plo longioribus; vaginis amplis, achrois, pellucidis 
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yel interdum stratis parallelis formatis, in ambitu sepe sub- 
rugosis, apice angustioribus et sepe ramosis. 

Diam. trich.(s. vag.) 1°9-2°3 »; crass. trich. ec. vag. 13°5-25 p. 
_ Hab. On trees, summit of Trois Pitons (4500 ft.), Dominica. 
Nos. 903 and 904. 


Var. LUTEOFUSCA, Nov. var. 

Var. ferruginea, strato denso, 1-2 mm. alto, fasciculis brevior- 
ibus, 4-6 mm. (interdum 10 mm.) altis, articulis crassioribus. 

Crass. trich. 2°5-3°5 wp ; crass. vag. 15-40 p. 

This variety also often has two, three, or more threads in one 
sheath. 

Hab. On rocks, Roseau Valley (1000-2000 ft.), Dominica. 
(27-6-92.) No. 24.—On bark, windward road to lake (1000— 
2000 ft.), Dominica. (25-8-92.) Nos. 513 and 514.—Also on the 
ground, mostly in old Diablotia holes, Morne Anglais (2300 ft.). 
(15-7-92.) No. 493. Thicker and coarser sheath. 

The specimens preserved in liquid strongly reminded one 
of Sphagnum cuspidatum; they occurred amongst mosses in 
penicillate tufts which were suberuginose towards the apices, 
the sheaths, but not the trichomes, here becoming narrower. 
Many of the sheaths in the stratum were without trichomes ; 
and in consequence of this, and the broader sheaths at the base, 
the stratum was paler than the erect fasciculi. 


32. LynaBya PENICILLATA, Kwetz. (Botan. Zeit. 1847, p. 194.) 
[Leibleinia penicillata, Kuetz. Species Algar.; Tabule phycolog. i. 
p- 46, t. 81. f. ii.] 

Crass. fil. 3-3°5 p. 

Hab. On bed of stream in crater of Grande Soufriére, Dominica. 
No. 881. 


33. L. suprite, West. (Alg. of the Eng. Lake Distr. in Journ. 
oy. Micr. Soc. Dec. 1892, p. 741, pl. x. f. 58.) 

Crass. fil. 14 p. 

Hab. With the preceding. 


34. PHORMIDIUM LyNeBYAcEUM, Kuetz. (Phycol. gener. 
p. 194; Tabule phycolog. p. 33, t. 46. f. iii.; Rabh. Fl. Europ. 
Alg. ii. p. 124.) 

Crass. fil. 3°5-4 pu. 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477.—On old wall, Dominica. (1-8-92.) No. 473. 

The cells were about as long as broad (sometimes a little longer), 
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35. PHorMrpium, sp. 

Crass. fil. 1-2-1°5 p. 

Stratum dense, thin, and dark xruginous. 

Hab. On damp wall, Roseau, Dominica. (5-9-92.) No. 546. 


Ord. CHroococcacE®. 


36. CHroococcus minor, Naeg. (Gattung. einzell. alg. p. 47, 
t. la. f. 4. Rabh. Fl. Europ. Alg. ii. p. 30.) [Protococcus 
minor, Kuetz. Species Algar. p. 198; Tabule phycolog. i. p. 8, 
t.3.] (PL XVI. fig. 17.) 

Diam. cell. 2°8-41; diam. fam. 11°5-30 p. 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477.—On trees, summit of Trois Pitons (4500 ft.), Dominica. 
No. $08. 

Forma mintma. (Pl. XVI. fig. 18.) 

Forma cellulis familiisque minoribus quam forma typica. 

Diam. cell. s. teg. 1-1'9 x ; diam. fam. 10-23 p. 

Hab. Along with the type from the above-named localities, 
and also on lime-trees, Shanford Estate, Dominica. No. 901. 


37. C. conmrens, Naeg. (Rabh. Fl. Europ. Alg. il. p. 30.) 

[Pleurococcus coherens, Bréb., 1842. Protococcus cohxrens, 
Kuetz.| 

Diam. cell. 3°8-6°5 yx (usque ad 7°5 x); diam. fam. 30-173 p. 

Hab. Amongst other alge on trees, summit of Trois Pitons 
(4500 ft.), Dominica. No. 903. 

This usually occurred in small families, but occasionally in very 
large ones, and now and then in solitary examples. 


38. C. rurerpus, Naeg. (Gatt. einzell. Aly. p. 46. Rabh. Fl. 
Europ. Alg. ii. p. 32.) [Protococcus turgidus, Kuetz. Tabule 
phycolog.i. p. 5, t. 5. £. i] 

Diam. cell. s. teg. 7°5-10°5 p, ¢. teg. 21-28 p. 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477. 

A rather small form. 


39. C. scuizopermaticus, West. (Alg. of the Eng. Lake 
Distr. in Journ. Roy. Micr. Soc. Dec. 1892, p. 742, pl. x. 
ft. 61-68.) (Pl. XVI. fig. 19.) 

Diam. cell. s. teg. 11°5-13 x; diam. c. teg. 23-28 p. 

Hab. With the preceding species, but much more abundant. 
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40. Gimocarsa MuRALIS, Kuetz. (Tabule phycolog. i. t. 21. 
f.i.; Rabh. Fl. Europ. Alg. ii. p. 36.) 

Long. cell. s. teg. 5°5-7°5 p; lat. cell. s. teg. 2°5-3.; diam. 
fam. 19-25 p. 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477. 

The cells were longer in relation to their breadth than those 
figured by Kuetzing (J. ¢.). 


41. G. eraas, nov. sp. (Pl. XVI. figs. 11-13.) 

G. familiis solitariis vel subaggregatis ; cellulis magnis, subglo- 
bosis vel oblongis, 4-36 in familiis subglobosis consociatis, mem- 
brana cellularum leva vel subtiliter granulata (vide fig. 11), 
cytioplasmate xrugineo et granuloso; tegumentis subglobosis, 
ad exteriorem duris sepe subrugosis, luteo-fuscescentis, lamellis 
extra cellulas indistinctis, paucis et pallide luteolis. 

Diam. cell. s. teg. 9-15 (plerumque lly); diam. fam. 
44-115 p. 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477. 

This occurred amongst Nostoc sphericum, Vauch., in no definite 
stratum ; and it is sufficiently distinguished by its large cells and 
other characters. 


42. GL@OCAPSA, sp. 
Crass. cell. s. teg. 2-3 p. Nos. 23 and 24. 


43. GL@OCAPSA, sp., 
Crass. cell. s. teg. '5u. No. 546. 


44, APHANOCAPSA ELACHISTA, nov. sp. (Pl. XV. figs. 9, 10.) 

A. tegumento minutissimo, subgloboso, firmo, gelatinoso non 
Jamelloso, achroo ; cellulis minutissimis, sphericis, solitariis gemi- 
natisve, laxe dispositis ; cytioplasmate homogeneo et eruginoso ; 
tegumentis non aggregatis in thallo distincto. 

Diam. cell. 1°5-1'8 » (usque ad 2 4); diam. teg. 26-38 p. 

Hab. On trees, summit of Trois Pitons (4500 ft.), Dominica. 
No. 903.—Aund in stream, Grande Soufriére, Dominica. No. 884. 

This species seems characteristically distinct by reason of its 


minute cells in the very small globose colonies, which were 
scattered amongst other alge. 


45. GL@OTHECE LinEARIS, Naeg. (Gattung. einzell. Alg. p. 58, 
t.le@.f.2; Rabh. Fl. Europ. Alg. ii. p. 60.) 
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Long. cell. sine teg. 5°5-6'5 u,¢. teg. 13°54; lat. cell. sine 
teg. 18 p, c. teg. 9°5-10°5 pu. 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477. 

Forma cellulis 5—6plo longius quam latius. (Pl. XIV. fig. 26.) 

Long. cell. s. teg. 11°5-13°5 p, c. teg. 21; lat. cell. s. teg. 
2-2°3 p, c. teg. 11°5-12°5 p. 

Hab. With the typical form. 


46. GL@OTHECE LUNATUM, nov. sp. (PI. XVI. fig. 9.) 

G. cellulis 2-4 in familiis consociatis, subcrescentiformibus, 
2plo longius quam latius, apicibus acutis; tegumentis univer- 
salibus, ovalibus vel ellipticis; cytioplasmate wrugineo et ho- 
mogeneo. 

Lat. cell. 2°5-2°7 1; apicibus cellularum 4°8-5°7 « inter se 
distantibus ; famil. 32°5 x19 p. 

Hab. With Gl. linearis, Naeg., but very scarce. 


47, APHANOTHECE saxicoLa, Naeg. (L.c. p. 59, t. 1 Hu. f. 2.) 

Lat. cell. 1:4-1°8 p. 

Hab. In small masses of 70-120 yw in diameter, amongst mosses 
on trees, summit of Trois Pitons (4500 ft.), Dominica. Nos. 903 
and 904. Rather scarce. 


48. A. microscoproa, Waeg. (L.c.t. 1H. f. 1.) 

Long. cell. 5°5-7'5 y; lat. cell. 3°8-4-4 4; diam. famil. 108- 
179 p. 

Hab. On damp wall of dam, Sharp’s River, St. Vineent. 
No. 477.—Amongst Symploca cuspidata, n. sp., on trees, Summit 
of Trois Pitons (4500 ft.), Dominica. No. 904. 


49, TETRAPEDIA TRIGONA, noy. sp. (Pl. XVJ. fig. 8.) 

T. cellule triangulares, lateribus concavis, angulis subrotun- 
datis; a latere vise elliptice; cytioplasmate pallide #rugineo et 
homogeneo. 

Lat. cell. 7°2 4; crass. 3°6 p. 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477. 


Class DIATOMACES, 


50. EprrHEMIA WESTERMANNI, Kuetz. (Pritch. Infus. ed. 1861, 


p. 760, t. 4. £. 2.) 
_ Hab. Instream, crater of Grande Soufri¢re, Dominica. Nos. 881 


and 908. 
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51. Eunorra Arcus, Ehrenb. (W. Sm. Brit. Diat. ii. t. 33. 
f. 283.) 
Hab. Instream, crater of Grande Soufriére, Dominica. No. 908. 


52. EB. eraciiis, Rabh. (Fl. Europ. Alg.i. p. 72.) [Himan- 
tidium gracile, Ehrnb., W. Sm. Brit. Diat. uu. p. 14, t. 33. 
f. 285.] 

Hab. Awongst mosses, on trees, summit of Trois Pitons 
(4500 ft.), Dominica. No. 903. 


53. OpoNTIDIUM MUTABILE, W. Sm. (Brit. Diat. ii. p. 17, 
t. 34. f. 290.) 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477. 


54. DesMogonIuM RaABENHORSTIANUM, Grun. (Diat. ins. 
Banka, p. 6, t. 1. f. 1; De Toni, Sylloge Algar. vol. ii. 
p- 680.) 

Hab. Abundant in stream (hot and cold), crater of Grande 
Soufriére, Dominica. No. 908. 


55. Nirzscuta parvuna, W.Sm. (Brit. Diat.i. p. 41, t. 13. 
f. 106.) 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477. 


56. N. ruexeria, Suring. (Alg. Japon. p. 11, t. 1. £. 12.) 

Long. 33-44 py ; lat. 3°8-4°8 p. 

Hab. In streams, Grande Soufriére, Dominica. Nos. 881 
and 884. 


+ 


57. N. urnearis, W. Sm. (Brit. Diat. i. p. 39, t. 13. 
fT EO.) 

Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477.—And in streams, Grande Soufriére, Dominica. Nos. 881 
and 908. 


58. N. minutisstma, W. Sm. (L. c. p. 41, t. 13. f. 107.) 
Hab. In stream, Grande Soufriére, Dominica. No, 884. 


59. NAVICULA CRYPTOCEPHALA, Kuwetz. (W. Sm. 1. c. p. 53, 
t..17, f. 1553) 


Hab. On damp wall of dam, Sharp’s River, St. Vincent. 
No. 477. | 
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60. Navicuna Bornatts, Kwetz. [Pinnularia borealis, Ehrenb., 
W. Sm. Brit. Diat. ii. p. 94; Rabh. Fl. Europ. Alg. i. p. 216.] 
Hab. With the preceding species. 


61. N. mesorepra, Hhrenb. [Pinnularia mesolepta, W. Sin. 
Brit. Diat. i. p. 58, t. 19. f. 182.] 

Hab. On bed of stream in crater of Grande Soufriére, Dominica. 
No. 881. 


62. Frusruti1a rHomBorpEs, De Toni. (Sylloge Algar. vol. ii. 
p- 227.) [Navicula rhomboides, Ehrenb., W. Sm. Brit. Diat. i. 
p- 46, t. 16. f. 129.] 

Hab. In stream, crater of Grande Soufriére. No. 908. 


Var. saxontca, De Toni. (Z.c.) [Frustulia saxonica, Rabh. 
Navicula crassinervia, Bréb. in W. Sm. Brit. Diat. i. p. 47, 
£. 81. £271.) 

Hab. In streams (cold, warm, and hot), crater of Grande 
Soufriére, Dominica. Nos. 883 and 908.—Also amongst mosses 
on trees, summit of Trois Pitons (4500 ft.), Dominica. Nos. 
903 and 904. 


63. GOMPHONEMA TENELLUM, Kuetz. (W. Sm. Brit. Diat. i. 
p- 80, t. 29. f. 243.) 

Hab. On damp wall of dam, Sharp’s River, St. Vincent, 
No. 477. 


EXPLANATION OF THE PLATES. 
Puare XIII. 


Figs. 1-4. Zygnema (§ Zygogonium) pachydermum, n. sp. Conjugated spe- 
cimens, 520/1. 
5-8. Ditto. Four zygospores, 520/1. 
9,10. Ditto. Two specimens, with azygospores, 520/1. 
11-15. Ditto, sterile filaments; fig. 11, 520/1; figs. 12-15, filaments, 
showing short branches, 120/1. 
Fig. 16. Ditto, showing conjugation between three filaments, 120/1, 
Fig. 17. Cosmariwm obliquum, Nordst., f. minor, Nordst., 520/1. 


Puate XIV. 


Figs. 1-6. Zygnema pachydermum,n.sp., var. confervoides, n. var. Figs. 1 & 2, 
filaments without cell-contents; fig. 3, filament with contents 
delineated ; fig. 4, attempt at conjugation ?; fig. 5, cells showing 
longitudinal division. Figs. 1-5, 520/1; fig. 6, 830/1. 

7-11. Microchete tenuissima, n. sp. 6520/1. 
12-15. Scytonema javanicum, Bornet. 520/1. 
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Puate XIV. (continued). 


Fig. 16. Cerasterias stawrastroides, n. sp. 520/1. 

Figs. 17-24. Rhizoclonium Berggrenianwm, Hauck, var. dominicense, n. var. 
§20/1. 

Fig. 25. Cosmarium pseudopyramidatum, Lund, * stenonotum, Nordst., 
f. minor, Racib. 6520/1. 

Fig. 26. Glwothece linearis, Naeg., forma. 520/1. 


Puate XV. 


Figs. 1-8. Hapalosiphon arboreus, n. sp. 520/1. 
4-8. Stigonema hormoides, Bornet et Flah., var. tenue, n. var. 520/1. 
h, heterocysts. 
9-10. Aphanocapsa elachista, n. sp. 520/1. 
11-15. Scytonema ambiguum, Kuetz. 520/1. 
16-28. Hapalosiphon intricatus, n. sp. 520/1. 


Puatze XVI. 


Figs. 1-7. Symploca cuspidata,n.sp. Fig.1, natural size ; fig. 2, a very small 
portion of one of the erect fasciculi, 120/1; fig. 3, a specimen 
showing three trichomes in one sheath, 120/1 ; figs. 4 & 5, examples 
with two trichomes in one sheath, 520/1 ; figs. 6 & 7, the apices of 
two filaments, showing in fig. 6 a broad sheath at the apex, and in 
fig. 7 a narrow one, 520/1. 

Fig. 8. Tetrapedia trigona, n. sp. 830/1. 

9. Gleothece lunatum, n. sp. 520/1. 
10. Hudorina stagnale, Wolle, var. 520/1. 

Figs. 11-13. Gleocapsa gigas,n. sp. 520,1. Fig. 11, an example having the 
cells with finely granulate walls; fig. 12, one where the lamell 
round the cells are not visible. 

14-16. Scytonema amplum,n. sp. 520/1. 
Fig. 17. Chroococeus minor, Naeg. 520/1. . 
18. 55 % » £. minima. 520/1. 
19. 5 schizodermaticus, West. 520/1. 
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Notes upon Apospory in a Form of Scolopendrium vulgare, var. 
crispwm, and anew Aposporous Athyrium ; also an additional 
phase of Aposporous Development in Lastrea pseudo-mas, 
var. cristata. By Cuarurs T. Drvnry, F.L.S, 


[Read 7th December, 1893.] 
(Pratz XVII.) 


THE case of apospory which I have the honour of bringing 
before the Society this evening is an entirely new one, in so far 
as it is exhibited by a fresh and apparently most unlikely species, 
viz. Scolopendriwm vulgare, the normal smooth-edged strap-shaped 
fronds of which seem to offer no outlet for apical apospory, 
displaying, as they do, not the slightest tendency towards the 
formation of the slender lateral projections with which the 
phenomenon is usually associated in its apical form. 

It was on a special visit to Mr. T. Bolton of Warton, near 
Carnforth, in August last to inspect a new aposporous Athyrium, 
to which I will later refer, that I came across the case now under 
notice in the shape of a variety of Scolopendriwm vulgare, known 
as Scolopendrium var. crispum Drummonde, found many years 
ago by Miss Drummond near Falmouth. This is a very singular 
compound variety in which the fronds are very long and narrow, 
finely frilled, and bearing, in addition, broad flat digitate crests 
often 9 inches across. Another peculiar feature is that the 
midrib is deeply undulated several times perpendicularly to the 
plane of the frond, and finally the margins of the frills are deeply 
cut into long fimbriate projections. 

Mr. Bolton kindly sent me a plant, and on its receipt I at 

- once perceived that in many cases the apices of these projections 
were bifid and translucent, presenting all the features of inci- 
pient prothalli. I consequently cut off a number of these with 
a small portion of attached frond, and inserted them in sterilized. 
soil so that the terminal points or bifurcations were in contact 
therewith. In a few days evident signs of growth were visible, 
and in a week or two distinct prothalli of more or less cordate 
form and of normal size were developed, twin prothalli resulting 
in some cases, each limb of the bifurcations having developed 
independently. Root-hairs, however, were very tardy in ap- 
pearing, due probably to the fact that growth was sustained by 
absorption through the adherent portions of frond; later on, 

~ however, they appeared somewhat abundantly, though hardly in 
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normal quantity. In some cases thick fleshy prothalli of irre- 
gular form were developed from quite blunt projections which, 
when laid down, showed no signs whatever of prothallic growth. 

In October I sent several specimens of these prothalli to 
Prof. F. O. Bower at Glasgow; and upon one of these he found 
numerous archegonia, both old and new, but no antheridia. The 
fact of these being true prothaili was, however, thus fully 
established. Later, in November, I found both antheridia and 
archegonia in abundance on one of the largest prothalli in my 
culture, an abnormal feature of which was the production ot 
these organs in quantity on both upper and under surfaces in 
conjunction with root-hairs, which, however, predominated on 
the lower surface, as might have been expected. It remains, of 
course, an open question whether plants will be produced; but, 
from general robustness of growth, I have little doubt on this 
point. 

I exhibit the plant under notice, upon which the fimbriate 
projections will be clearly seen, though, unless laid down as de- 
scribed, they have failed to develop more than quite incipient 
prothalli even inaclose warm frame. I also exhibit the cultures, 
two in number, showing developed prothalli, and accompany my 
notes with sketch of a portion of frond, natural size, and enlarged 
drawings of material after culture. 

This constitutes the fourth British species in which apospory 
has been shown to occur, viz. Athyriwm Filix-foemina var. claris- 
sima, Polystichum angulare var. pulcherrimum (several forms), 
Lastrea pseudo-mas var. cristata, and Scolopendrum vulgare var. 
crispum Drummonde. 

The second exhibit consists of cultures of a néw aposporous 
find ot Athyrium Filix-famina by Mr. T. Bolton, who showed 
some pinne at the meeting of the British Pteridological Society at 
Lancaster in August last. This had been found in the autumn of 
1892 in that district ; and on examining the portions of frond 
submitted, I was at once struck with its strong resemblance to 
that form of Athyrium Filia-feemina upon which apospory was 
first discovered, and was found in North Devon. The peculiar 
slenderness and attenuation of all subdivisions and the general 
make of the two ferns were almost identical, though the 
second find is easily recognizable by most of the terminals being 
spiral. When the pinne were handed to me, they were accom- 
panied by the remark that “the spores never seemed to ripen ;” 
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and upon turning them over, the reason was obvious, since I 
immediately recognized the peculiarly woolly appearance of the 
sori indicative of apospory, the masses of incipient prothalli being 
in this case so large as to give in some places a suprasoriferous 
appearance to the frond. As Mr. Bolton very kindly provided 
me with material, I laid down several pinnew with the excre- 
scences next the soil, and under close culture actual development 
immediately began, so that in a week or two each sorus had pro- 
duced a crowd of full-sized prothalli. Reporting progress to 
Dr. F. W. Stansfield, who had also received material, he 
wrote that in his case apical apospory was also. appearing, 
i. e. prothalli were being developed from the apices independently 
of the sori. Examining my material, I found several apparent 
cases of this, which, however, on closer investigation, I found to 
be produced from inal aborted sori situated so near the terminal 
point that the resulting prothalli seemed to spring therefrom. 
I therefore asked Dr. Stansfield to re-examine his material, with 
the result that in the majority of cases he found the appearance 
had been deceptive, but in some the apices themselves were 
certainly dilating. A little later I found an unmistakable instance 
of an apical prothallus, as can be seen by the culture I exhibit. 
Otherwise this case is identical with that of Athyrium Filia- 
femina, var. clarissima, Jones, except that the growths are much 
more redundant. I have named the fern therefore Athyriwm 
Filix-femina, var. clarissima, Bolton. 

It will be observed that in this case, as in all previous ones, 
the abnormality occurs on wild finds, and has not been induced by 
culture ; and considering the ease with which the prothalli are 
produced when the pinnz are brought into contact with the soil, 
and the immense advantage which they must derive from being 
firmly attached to the frond from the beginning instead of, as in 
the detached spore, being at the mercy of a thousand and one 
disturbing factors, it is curious that the specimens found are 
solitary crowns instead of clumps. This advantage, however, in 
the struggle for existence is far more than counterbalanced by 
the absence of scattering spores, which limits the variety strictly 
to its birthplace. 

Finally, I exhibit young plants raised from the aposporous pro- 
thalli of Lastrea pseudo-mas, var. cristata, which I brought to the 
notice of this Society in November 1892. These are interesting 
as exemplifying exactly intermediate stages between the oophore 

x2, 
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and sporophore, the primary fronds in some cases consisting of 
erect prothalli borne on stalks, while in the case of the parent the 
primary frond had been eaten off when the plant came under 
notice, owing to a prothallus forming at the tip of the second 
frond and others subsequently on its edges and surface. This 
exhibit was therefore necessary to complete the case by supplying 
the missing step, which it does, I think, very satisfactorily. 


EXPLANATION OF PLATE XVII. 
Scolopendrtum vulgare, var. Drumimonde. 


Fig. 1. Fimbriate projection from edge of frond (much enlarged). p. Pro- 
thallus developed by culture on moist soil. rh. Root-hairs. c. Thick 
fleshy cushion. 

Fig. 2. Portion of frond, natural size, showing fimbriate projections terminating 
in pp. incipient prothalli. 

Figs. 3,4, 5, 6. Prothalli (x4) developed after severance of fimbriate projections 
from frond and insertion in soil. 


Contributions to the Natural History of the Flower.—Part II. 
Fertilization Methods of Various Flowers; Cleistogamy in 
Salvia Verbenaca. By J. C. Wituts, M.A., late Frank 
Smart Student in Botany of Gonville and Caius College, 


Cambridge. (Communicated by Francts Darwin, F.R.S., 


F.LS.) 
[Read 15th February, 1894.] 


(Puates XVIII. & XIX.) 


THis paper comprises the results of observations upon various 
native and exotic plants. The plants whose methods of fertili- 
zation were studied belong to the genera Brodiea, Stanhopea, 
Pimelea, Ootyledon, Nemophila, Hydrolea, Ziziphora. A study 
of cleistogamy was made upon Salvia. The observations are 
mostly of similar character to those detailed in the first paper 
of this series. 

Since the publication of my former paper *, my attention has 
been called by Prof. Bessey to a paper by him+ in which the 
movements of the stamens in Claytonia virginica are described : 
the description tallies with that of the author for O. sibirica, &e. 

Robertson { has described the fertilization of Ellisia Nyc- 
telea, L., which seems on the whole to resemble that of the less 

* Journ. Linn. Soc., Bot, vol. xxx. pp. 51-63. . 


+ “Sensitive Stamens in Portulaca,” Amer. Naturalist, vii. 1873, p. 464. 
} “Flowers and Insects, X.,” Bot. Gazette, xviii, 1893, p. 49. 
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conspicuous species of Phacelia. Hydrolea and Nemophila being 
considered in this paper, we now know the fertilization of five 
genera of Hydrophyllacex, though not fully. Lastly, the ferti- 
lization of Monarda fistulosa was described by Dr. Ida Keller * a 
short time before the author’s paper was read. Her description 
differs from the writer’s in that the anthers appear to dehisce in 
the bud; but this is rather what might be expected in plants 
examined in November, when the light is feeble and the tem- 
perature low. No trace of this early dehiscence occurred in the 
plants examined by the author in summer. 


Fertinization Mrruops. 


_1. Brodiea ixioides, 8. Wats.—This, the only species of the 
Californian subgenus Calliprora, was studied in the Botanic 
Garden, Cambridge, during August 1892 and June-July 1893. 
It is scarcely visited by insects in England, and requires further 
study in its native place to be fully understood. The yellow 
flowers are borne in loose umbels, about 8-16 flowers being open 
at one time. The six perianth-segments are united below into a 
funnel-shaped tube about 6 mm. deep and 5 mm. wide at the 
mouth ; the total width of the limb is about 25 mm. (Pl. XVIII. 
fig. 1). Down the middle line of each segment on the outer 
side runs a dark brown line, which shows through the leaf and 
may act as a path-finder. The tip of the leaf is slightly swollen 
out vertically. Inserted on the perianth, at the mouth of the 
tube, are six stamens, three (inner) long, three short. The 
filament is broad and fleshy, ending in two horns, between which 
on the inner side is the introrse anther (fig. 2). The stamen is 
prolonged downwards into a fleshy ridge on the inner surface of 
the perianth-tube. The ovary is borne on a gynophore, and has 
a style with a capitate trilobed stigma (fig. 4); it bears three 
rows of hairs opposite the long stamens. 

The most interesting feature of the flower is the structure of 
the filaments of the stamens. These have a glossy appearance to 
the naked eye. Under the microscope it is seen that the horns 
and filament are covered with long, sometimes twisted, cells 
(fig. 3), which are very turgid, especially in warm weather, and 
rupture on being slightly touched with any hard body. <A drop 
of fluid escapes on rupture: it has a pleasant slightly sweetish 

* “The Phenomena of Fertilization in the Flowers of Monarda fistulosa,” 


Proc. Acad. Nat. Se. Philad., Dee. 27th, 1892, p. 452. See also the paper which 
precedes it, ‘‘ Notes on Monarda fistulosa,” by Meehan. 
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taste, and is attractive to insects. The flowers swarm with 
Meligethes and Thrips, licking the stamens. Many Diptera also 
visit them for the same purpose. The ridge which continues the 
stamen inside the perianth-tube is also covered with cells like 
those described above. If astamen be scratched all over with a 
needle, so much fluid exudes that it trickles down into the base 
of the flower, and may accumulate there to some depth. These 
peculiar cells develop early, and are found in quite small buds. 

Shortly after the flower opens, the three short stamens dehisce 
and cover the stigma with pollen (fig. 1). Its papille, however, 
are at this period very short, and apparently not receptive. Of 
flowers left to themselves, a large number do not set seed. After- 
wards the flower increases in size (cf. Pl. XVIII. figs. 1 and 4), 
but the ovary grows most rapidly till the stigma is level with the 
long stamens; its papille are now very long and fully developed. 
The mouth of the flower is narrow, and insects probing the tube 
for honey must touch both anthers and stigma. Self-fertilization 
does not regularly occur; but may happen, especially when the 
flower finally shrivels up. The only insect visitors observed were 
those mentioned above, which did not usually effect fertilization ; 
and it is not altogether evident how the flower is regularly fer- 
tilized, as it is much easier for insects to get honey by biting 
the stamens than by probing the flower in the proper way. 

The above-described fertilization method does not agree very 
closely with that of any of the hitherto described Liliaces. 
Alliwm resembles it in the protandry, and Lloydia and Liliwm 
also approach it in some measure, especially the latter, whose 
nectary, inserted on the perianth, gives a possible. clue to the 
peculiar mode of nectar-secretion, if such it can be called, in 
Brodiea. 

Stanhopea tigrina, Bateman.—The mode of pollination of 
S. oculata was studied by Darwin*; but he failed to fertilize 
the flowers on account of the narrowness of the stigmatic 
chamber, which prevented the entrance of the pollinia. 8. tigrina 
flowered profusely in the Cambridge Botanic Garden during 1893, 
and Mr. Francis Darwin suggested to the author that it should be 
carefully studied. This has been done, and the insertion of the 
pollinia has been easily managed; but it was found impossible 
to completely understand the flower on account of the want of 
the insects that in its native place (Mexico) probably pollinate it. 
The hypothesis as to the mechanism of the flower advanced below 

* ‘Fertilization of Orchids,’ p..171. 
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1s perhaps somewhat strange ; though Coryanthes, a near relative 
of Stan hopea, is equally extraordinary in its mechanism. It may 
be hoped that some botanist visiting Mexico will study the flower 
there and complete its elucidation. 

Stanhopea tigrina is an epiphytic orchid with enormous pen- 
dulous flowers *. In greenhouse specimens they emerge through 
the bottom of a hanging basket. If held out horizontally they 
are liable to break off by their own weight. The five perianth- 
leaves, other than the labellum, are reflexed from their point of 
insertion, and are very conspicuous, as seen from the side or from 
below. They are of a deep chocolate-red colour striped with 
pale lemon-yellow, and are of a slightly fleshy texture. The 
labellum and column hang downwards, making a curious cage 
(Pl. XVIII. fig. 5); they are very thick and fleshy, and are, in 
consequence, very rigid and elastic. As seen in side view the 
flower, taken as a whole, is about 16 em. deep and 16 cm. wide 
across the perianth, but often even larger than this. The “cage” 
parrows towards the mouth, where the anther and stigmas are 
(fig.5). The basal portion of the labellum or hypochil (yp, fig. 5) 
forms a curious pocket-like organ, widest at its lower end and 
with its mouth facing the column. Between it and the latter 
are wide openings through which an insect can fly into the mouth 
of the cavity. The mouth is bounded by sharply marked ridges 
below and at the sides. The inner surface of the cavity is covered 
with stout hairs of a deep-red colour. 

Below the bucket comes the middle portion of the labellum, 
which consists of a stout horizontal mass of tissue (mes, fig. 5), 
prolonged at the ends into two long bars (f, f) which run down- 
wards from it, at first outwards then inwards: these form the 
sides of the cage. The distal part of the labellum is fastened to 
the middle part by a well-marked joint or thin line ; but if it be 
bent at the joint, breakage occurs: the joint would appear thus 
to be merely a survival from jointed ancestors with more flexible 
labella. This part of the labellum is of a broad oval shape, with 
a deep groove in it near the apex ; like the rest of the labellum, 
it is thick and fleshy. The colour of the labellum is a pinkish 
white, with spots of a chocolate colour. 

‘The fourth side of the cage is formed by the column, a very 
rigid structure (see figs. 5-10). Its basal part is nearly cylin- 
drical ; further out it widens into lateral wings, narrowing towards 

* Figured in Bateman’s ‘Orchidacew of Mexico and Guatemala,’ pl. 7. 
Also in Bot. Mag. t. 4197, and Bot. Reg. 1839, t. 1. 
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the apex, where are two horns projecting beyond on either side of 
the anther (fig. 7). The further end of the column has a sharp 
keel-like ridge on its anterior (inner) face, and the margins of 
the lateral wings are also folded inwards: two gradually nar- 
rowing grooves are thus formed leading io the stigmatic cavity, 
whose entrance isa long horizontal slit about 1 mm. wide (fig. 7). 
The cavity turns downwards inside the column (fig. 10), making 
a sort of pit. From its base a strand of conducting parenchyma 
runs downwards through the column. Above the stigma is a 
sharp ridge (e, fig. 7) bearing the anther. There are two pollinia 
attached by short caudicles to a pedicel of moderate length 
(fig. 8), which in its turn is attached to the upper side of the 
saddle-like portion of the rostellum. This is hollow, and contains 
a quantity of a viscid substance which does not fill the cavity. 
It is continued into a long narrow projection (fig. 7) which runs 
downwards parallel to, and just clear of, the edge of the central 
ridge of the column. Lach pollinium has a central hollow opening 
to the outside at its further end (fig. 9). 

The labellum and column are, except at one or two points to 
be mentioned below, of a most extraordinary slipperiness. They 
feel to the touch as smooth as ice. 

With this introduction, we may go on to consider the actual 
mode of fertilization. Ifa sharply pointed pencil be slid side- 
ways down the column, it follows the crest of the central ridge, 
and the point goes under the projecting tongue of the rostellum, 
and then reaches the viscid matter in the saddle. Owing to the 
hollow shape of this latter, already described, only a small portion 
of the viscid matter touches the pencil; and as one goes on with 
the movement, the adhesion is not sufficiently firm, and the 
rostellum often springs back into place. Occasionally, however, 
the adhesion is firm; and it can always be made so by pressing 
the saddle against the pencil. In this case the pollinia are re- 
moved, leaving the empty anther still in position. The whole, 
2. e. tongue, saddle, pedicel, and pollinia, stand in much the same 
straight line. No movement appears to occur after removal. 
The appearance of the summit of the column after removal of 
the pollinia and of the anther is seen in fig. 10. There remains 
a small narrow portion of rostellum (x in fig. 10) projecting down 
the column. 

If, now, we again slide the pollinia upon the pencil along the 
column, they slide with the utmost smoothness along its slippery 
surface; and presently, as they reach the central ridge, they go 
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one on each side of it. The smooth grooves lead them up to the 
stigmatic slit in the most exact manner possible ; but we find 
that they are too broad to enter. This is the chief difficulty that 
Darwin found in Stanhopea oculata: it has also been noticed by 
other writers. The author has unfortunately not had an oppor- 
tunity of examining this species. In it, according to Darwin, 
the pollinia do not shrink on drying; but in the species under 
consideration they do shrink considerably. The slit (fig. 9) in 
the pollinium narrows by the moving together of its sides, and 
the width of the pollinium is thus reduced sufficiently to enable it 
to enter the stigma. This process takes from 12 to 24 hours, 
according to the dryness of the air. The delay thus caused will 
ensure cross-fertilization. If the experiment with the pencil be 
tried after this period, it is beautiful to see the manner in which 
the pollinia slide up to and into the stigma. As one moves the 
pencil on, the caudicles are stretched at right angles to the 
pollinia and presently break, leaving the latter buried in the 
stigmatic slit. Within a day or two the pollinia are sucked right 
into the cavity out of sight, and a sticky fluid exudes from the 
mouth. 

The flower was found by experiment to be self-fertile (in 
Cambridge). Flowers fertilized from another plant set good 
seed, even when the pollinia were a week old. The flower itself 
lasts only three days, even when not fertilized, a somewhat 
unusual circumstance in these large and showy orchids. 

We come now, finally, to the mode in which insects are attracted 
to the flower, and the way in which it is actually fertilized in 
nature. Unfortunately, as has already been explained, it has 
not been possible to study the plant in its native place; so that 
this part of the work must remain doubtful. The flower is 
very conspicuous from the side or from below, and possesses a 
very powerful vanilla-like odour, which gives a headache to a 
person sitting over it for any time, and renders our British bees 
almost incapable of walking if they are shut in with the flower 
for a couple of hours. The cage formed by the column and 
labellum hangs downwards, as already explained; and is extremely 
slippery inside and out except in a few spots, viz. the stalk 
portion of the column, the interior of the bucket (the slipperiness 
begins at the mouth of the bucket), and the back of the same. 
Tt was found, by experiments with hive- and humble-bees, that 
they were unable to climb up the slippery labellum. 

This fact, taken together with the pendulous position of the | 
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flower and the arrangement of the viscid disc, renders it evident 
that the flower cannot be fertilized by entrance of insects at the 
mouth of the cage. This suggested that the removal, or insertion 
into the stigma, of the pollinia was effected by insects sliding 
down inside the cage. This idea was tested by enclosing the 
flower in a large glass bell-jar and putting a number of large 
humble-bees, such as Bombus hortorwm and others, in with it. 
After vainly buzzing round the glass for some time, these began 
to visit the flower, and their actions were carefully watched. 
Sometimes they alighted on the petals and wandered about upon 
them; but others found their way into the bucket by flying 
straight through the large openings between it and the column, 
which appear as if specially constructed for this purpose. The 
bucket contains a great number of juicy hairs, which are pro- 
bably nibbled by bees, as in other orchids; but our native bees 
did not seem to understand how to go to work. Presently, there- 
fore, they tried to return by the way they came. They could 
not, however, fly straight out, as the opening of the bucket itself 
was too narrow for them to spread their wings. They, therefore, 
had to crawl out; and as soon as ever they crawled over the 
edge, they came upon the highly polished surface upon which 
they could get no grip. Sometimes they hung by their hind legs 
for atime; but usually they slipped down at once, slid down the 
cage and out at the mouth. It was quite ludicrous to see the 
way in which the bees ‘“tobogganed”’ down inside the cage; 
they mostly fell upon the table before they realized what had 
happened. 

These experiments seem to favour the “sliding” theory; but, 
unfortunately, the pollinia were never removed. The bees usually 
slid down with their backs to the column; and there is no pro- 
jecting point on the back of a humble-bee, so that the projecting 
tongue (¢ in fig. 7) was never caught. A bee, such as the 
Euglossa mentioned by Darwin, whose tongue is carried under 
its body and projects over its back from behind, would very 
probably remove the pollinia. So also would any bee with any 
projection on its back. Another possible case would be a bee 
with a sharp-pointed abdomen falling tail first. Some of the 
humble-bees experimented on fell tail first, but were too stout to 
put the tail under the rostellum. The curious hollow shape of 
the viscid dise also points to the probable occurrence on the 


visiting insect of some rounded projection (say the tail) which 
will fit it. 
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When the flowers were placed in the open air on a warm day 
in August, they were visited by various Syrphide and by species 
of Bombus and Apis. From the general size of the parts and the 
absence of free honey, it would seem probable that the flower is 
adapted for large bees. 

Another point that still requires explanation is that the viscid 
matter of the rostellum does not set at once, as is usually the 
ease in orchids on exposure to air*, but takes from 12 to 24 
hours to do so; hence, unless the pollinia are very firmly pressed 
on to start with, they are easily knocked off subsequently. 

The smoothness of the labellum appears to be due to a very 
thick cuticle on its epidermal cells. This can be stripped off 
without difficulty in pieces an inch square. 

The bucket portion of the labellum is lined with stout hairs ; 
the cells of these and of the outer layers of the subjacent tissue 
have deep red-coloured cell-contents. They appear also to 
contain sugar (?). 

Pimelea decussata, R. Br., var. diosmefolia, Meisn. (in DeCan- 
dolle, Prod. xiv. p. 503).—The flower was studied upon a fine 
plant in the Cambridge Botanic Garden; when in bloom it is 
very conspicuous, every twig ending in a head of about forty 
pink-coloured flowers somewhat loosely arranged. The reddish- 
coloured perianth is tubular, 12 mm. long and 1 mm. wide at the 
mouth, with a spreading limb of four segments whose total width 
is about 7mm. The anterior and posterior segments are usually 
bent slightly downwards (Pl. XIX. fig. 11). The tube is hairy 
outside ; on the lower part the hairs are long and horizontal, on the 
upper part shorter and directed upwards. The two stamens are 
inserted on the throat, opposite to the anterior and posterior 
segments of the perianth ; they project beyond the perianth, and 
the pollen is thus exposed freely, as in so many dry-climate plants. 
The ovary consists of one carpel with a lateral style and capitate 
stigma. 

The flower has no scent; honey is secreted by four glands, 
two on the anterior, two on the posterior side of the base of the 
ovary. It is well protected from rain or short-tongued insects 
by the long perianth-tube. 

When the flower opens we see the two stamens sticking out, 
somewhat diverging from one another, with open orange-coloured 


* It is of course always, to some extent, exposed to the air before the pollinia 
are removed at all. 
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anthers (fig. 11); the style is still enclosed in the tube, and its 
stigmatic papille are very short. The stamens now move slowly 
outwards and downwards, and the style grows out until the 
stigma stands at the level formerly occupied by the anthers ; its 
papille are now three or four times as long as in the earlier stage. 
The stamens now almost touch the perianth-lobes (fig. 12), and 
finally come to rest upon them (fig. 18). 

It is scarcely possible for autogamy to occur, as stigma and 
anthers are never so placed that pollen can get from one to 
the other. Pollen may fall from one flower, however, to another 
upon the same head. Out of 77 flowers examined, only 13 had 
set seed. 

Various Diptera (Syrphide and others) were observed visiting 
the flowers; most of them confined themselves to feeding on 
pollen, as their tongues were too short to reach the honey. The 
flower appears more suited to bees or the long-tongued flies, or 
Lepidoptera. 

Cotyledon Umbilicus, Linn.—This is one of the few plants native 
in Britain whose floral biology has hitherto remained unknown. 
The plant has a tall raceme of inconspicuous scentless greenish- 
white flowers, pendent upon short stalks. The calyx is very 
small, the gamopetalous corolla tubular, about 10 mm. deep and 
3 mm. in diameter (Pl. XIX. fig. 14). The stamens, ten in 
number, are inserted on the corolla near the mouth, those opposite 
to the petals being a little higher up than the others. This latter 
point is of some importance, as the flower is obdiplostemonous, and 
so has the stigmas opposite to the long stamens (fig.15). The five 
carpels have each a large scale at the base, apparently, as in the 
rest of the order, secreting honey. This organ is reddish yellow 
in colour, and is visible, through the corolla, from outside; giving 
a reddish tinge to the base of the petals (m, fig. 14). The 
stamens dehisce when the flower opens, standing on a level with 
the stigmas, which are as yet not fully developed (figs. 15 and 
16). There is a very small space separating the anthers from 
the stigmas. In consequence of the pendulous position of the 
flower (it hangs at an angle of about 40°-80° with the horizontal), 
the anthers of the long stamens are a trifle below the stigmas. 
Later’ on, the latter develop, growing outwards, as shown in 
fig. 17. . This brings them extremely close to the anthers. 
Young flowers stand out more horizontally than old ones. An 
insect probing the flower for honey in the young stage will 
receive pollen upon its head or proboscis, and will probably 
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place it upon the stigma in other flowers, the entrance to the 
honey being very narrow. In the later stage of the flower 
autogamy will almost certainly occur, whether it be visited by 
insects or not. The distance between anthers and stigmas is 
extremely small, and a very slight displacement, such as might 
be caused by an insect grasping the corolla, will bring them into 
contact with one another. In the final withering of the flower, 
the corolla collapses over the stigmas, and autogamy may occur 
then. Aphides are common in the flowers; one of them was 
observed in the act of producing autogamy. It became stuck to 
the stigma in climbing out of the flower, and in its struggles 
almost emptied the neighbouring anthers of their pollen, which 
it brought upon the sticky stigmas. 

' The pollen is smooth, but not, apparently, powdery, so that 
the mechanism cannot be compared with that of Hrica or Galan- 
thus. Although the flower is pendulous, the pollen is often 
wetted by rain getting in; the water collects in a large drop at 
the mouth of the corolla, and then gets inside very easily. After 
a heavy shower, many flowers were found full of water. 

The flower is thus protandrous, with well-marked self-fertiliza- 
tion. All the flowers examined had set a full complement of 
seed. The only insect visitor observed beyond the Aphides 
above mentioned was Thrips, but only a few racemes could be 
watched, as there was but little material. Some stalks were 
found bearing male flowers only at the top of the raceme ; these 
had small shrivelled carpels. The plant may thus be andro- 
monecious under certain circumstances. One plant bore, in the 
middle of the raceme, about twenty flowers with all their organs 
aborted except the calyx. 

Hydrolea spinosa, Linn.—This plant belongs to the same 
family as Phacelia *, and its mechanism is somewhat similar. 
The flowers are in loose cymes, and azure blue in colour, with no 
perceptible scent. The stems, leaves, and calyces are covered 
with glandular hairs. The corolla is rotate-campanulate, 18 mm. 
across and 10 mm. in depth, the segments long, the tube short and 
wide. The five stamens are exserted, and bear versatile anthers 
with a large connective. Each lobe dehisces by a longitudinal slit, 
but does not at once turn completely inside out as in Phacelia. 
The pollen is brown. Honey is secreted by a disc below the ovary, 
and protected, as in'Phacelia, by processes of the stamens. These 
are thick and fleshy, covered with stout papille, and block up 


* Cf. anted, p. 53. 
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almost all the space between the corolla and ovary (figs. 19, 20). 
The latter bears glandular hairs on its upper part, above the 
staminal processes (figs. 18 and 20), and ends in a bifid style, 
with terminal stigmas, which are very sticky. There are no 
conspicuous honey-guides. 

Although so conspicuous, the flower, at least in England, 
is excellently adapted to self-fertilization. The stamens are bent 
inwards, and are usually found touching the stigmas when the 
flower opens. Soon the styles bend outwards a little, carrying 
the stigmas just clear of the stamens, and giving a chance of 
cross-fertilization, and then finally the flower shrivels up, and in 
so doing almost always pollinates its own stigmas. Every flower 
sets seed, even in the absence of insects. 

Nemophila maculata, Benth.—The only specimens available had 
been some time in cultivation, and therefore were not suitable for a 
study of the dichogamy, but the general natural history characters 
of the flower could easily be made out. The flower is very con- 
spicuous, owing to the blue spots that terminate the white corolla- 
lobes ; these are also veined with blue (honey-guides). The calyx 
is softly hairy. The stamens are included, with versatile anthers, 
which usually hang so as to dehisce extrorsely ; they shorten and 
roll backwards on dehiscence. The ovary is hairy, rounded (not 
flattened as in Phacelia), and glandular; the style short, bifid, 
hairy, especially below, and glandular; the stigmas terminal. 
The corolla bears appendages like those of Phacelia tanacetifolia*, 
which make a little tube leading to the honey, which is secreted 
by the disc below the ovary. At the mouth of the tube are 
several dark spots on the corolla, which may serve as path-finders. 
The honey is perhaps most easily obtained by probing these tubes, 
but is accessible, as in Phacelia, between the stamens and pro- 
cesses of the corolla, at the base of the flower. 

The flower shows protandry very similar to that of Phacelia 
divaricata, and is visited chiefly by bees, to which and to long- 
tongued Syrphide it would appear to be best adapted. The 
stigma is not quite mature when the anthers dehisce, but soon 
reaches maturity. The flowers generally set seed, and probably 
often fertilize themselves (cf. Phacelia divaricata). 

Nemophila thus resembles the other Hydrophyllacew in its 
general characters, approaching Hydrophyllwm on the one hand 
and Phacelia on the other. 

Ziziphora capitata, Linn.—This member of the Labiate bears 


* Cf. anted, p. 54 and figs. 4, 5. 
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very small inconspicuous flowers, and appears to fertilize itself 
regularly. The calyx is tubular, 8 mm. long, constricted at the 
middle ; the corolla projects about 1-2 mm. beyond it, and opens 
to a width of 2 mm. across the two lips; the lower lip is 8 mm. 
wide. The conspicuousness is thus very small; the corolla is of 
a purplish red. The tube of the corolla is only ‘4 mm. in dia- 
meter in its lower half, and about ‘9 mm. above. At its mouth 
it is crossed by the filaments of the two anterior stamens (the 
posterior pair are aborted), which run up under the upper lip. 
The corolla is hairy outside and upon the lower lip, while lines 
of hairs continue down it, inside, from the insertion of the 
stamens. The anthers cohere at first like those of Monarda, and 
the style runs up behind them and curls down over and between 
‘them. The stigma is thus pollinated as soon as the anthers 
dehisce, and as it soon after shrivels up, there is scarcely any 
chance of a cross-fertilization taking place. Almost every flower 
examined had set seed, and most of them their full number. 
Fourteen flowers gave forty fruits altogether, or over 70 per 
cent. of the possible number. 

From the length of the tube and the colour, &c., the flower 
would seem to have been formerly adapted to bees or Syrphide, 
but now it apparently receives few or no visits and fertilizes 
itself regularly. 


CLEISTOGAMY. 

Salvia Verbenaca, Linn.—This species exists under two forms, 
the normal and the variety clandestina. Only the normal form 
occurs in Cambridgeshire, according to Babington *. The species 
is, however, a very variable onet. The author has carefully 
observed many plants growing at Grantchester, Ditton, and 
other places near Cambridge, and has also cultivated specimens 
(from wild seed), which behaved similarly to the wild ones. 
The plants bear a great variety of patterns of flower, the bulk of 
which, however, during 1892-93 have been, not the normal open 
flowers, but rather cleistogamous, with reduced corollas. Various 
types are shown in the figures (Pl. XIX. figs. 21-25). The vast 
majority of the flowers were of the type shown in fig. 21, the 
corolla not at all or hardly visible at the mouth of the calyx, and 
completely closed. At the time of fertilization the corolla was 

* ‘Flora of Cambridgeshire,’ p. 176. 


+ Timbal-Lagrave, “ Recherches sur les variations que présentent quelques 
plantes communes dans le département de la Haute-Garonne.” Mém, Acad, 


Sci. Toulouse (Reprint, not dated). 
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about 2 mm. long, and 14 mm. wide, blue at the further end 
(fig. 22). The position of the essential organs is shown in fig. 23, 
the style being curled round the anthers in the lower lip, where it 
is fertilized. Nearly every flower set a full complement of fertile 
seed. During the early part of June 1893 all the flowers were 
of this type. Towards the end of the month appeared flowers 
with larger corollas, as much as 5 or 6 mm. long; these were 
slightly open at the mouth, but the style still ran into the lower 
lip and was fertilized there. Soon after, flowers like fig. 24 
were found, with the style projecting at the mouth, but it was 
found to have been pollinated in the bud. Finally a few flowers 
were observed like that shown in fig. 25, with the corolla fairly 
large, its mouth wide open, and the lever mechanism in good 
working order. These flowers were fully capable of insect- 
fertilization, and did not pollinate themselves in the bud. No 
insects were seen to visit them, however, which is not surprising 
when we consider their inconspicuousness. 

Later on in the season (August onwards) the plant bore the 
cleistogamic flowers again, without any intermixture of open 
ones. On the whole, as the season advanced, the corollas became 
steadily smaller, till in November they were once more only 
about 2 mm. long ; the flowers, however, were still fully fertile. 
One flower was noticed with the stamens completely aborted. 

It would thus appear that the forms of flower on Salvia Ver- 
benaca vary considerably with the season of the year at which 
they are examined, and this fact must therefore be taken into 
account in considering the forms and varieties of the species. 

From a natural history point of view, the facts described above 
are of some interest as throwing light upon the origin of cleisto- 
gamy. The plants bore flowers with very reduced corollas at 
the beginning and end of their flowering season, and the larger 
forms chiefly in June and July. It would thus seem probable 
that the cause of the variation in size of the corolla is either 
light or temperature, or both together, but the observations made 
gave no evidence as to which of the two was the important 
factor. In many plants with cleistogamic flowers, e. ¢. Lamiwm 
amplexicaule, these flowers appear at a season when the light and 
temperature are lower than at the time of appearance of the 
normal flowers. In others, e.g. Viola, the cleistogamic flowers 
appear in the brighter and warmer period, but are found usually 
to be on the shaded parts of the plant. The first-named facts 
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leave it undecided whether light or temperature be the main 
factor; the latter seem to point to reduced light as the main 
cause of reduction of the corolla. This has been in a large 
measure proved by the recent experiments of Véchting *, upon 
the action of light of various degrees of intensity upon the 
flowers of plants which had a tendency to cleistogamy. At the 
same time, this does not seem to explain everything; for instance, 
the fact observed many times on Salvia, that normal flowers and 
cleistogamic flowers occur side by side at the same node. This 
phenomenon the author is inclined to regard as an effect of 
varying temperature: the flowers had not usually opened 
simultaneously, and so had been exposed to different conditions 
of temperature at corresponding periods of growth. This would 
cause in them varying degrees of protandry (according to the 
hypothesis of the origin of dichogamy proposed by Meehan and 
adopted by the writer+). Those that were thus caused to 
become very protandrous would be fertilized in the bud, and the 
corolla would probably wither without ever opening. A slightly 
less degree of protandry would give the type of fig. 24 and a 
lesser still would give the normal flower. This reasoning of 
course is not conclusive, as it may be applied to the action of 
light instead of heat ; but we have a certain amount of evidence 
in favour of the view that dichogamy is dependent on temperature, 
and it therefore does not seem a very forced view, especially as 
the temperature conditions are perhaps more variable than those 
of light during a short period. 

Viola tricolor, Linn.—V échting’s experiments bring out, among 
other interesting facts, that in a zygomorphic flower the upper 
lip becomes reduced, under the action of diminished light, more 
rapidly than the lower. Some specimens of Viola tricolor, var. 
arvensis, gathered on Dee. 9, 1893, illustrate this reduction very 
well. The whole corolla is small in comparison with the calyx, 
but the upper lip is far more reduced than the lower (fig. 26). 

Finally, the author wishes to thank Messrs, I’. Darwin, R. I. 
Lynch, and I. H. Burkill for much valuable advice and assistance 


kindly rendered. 


* “Ueber den Hinfluss d. Lichts auf die Gestaltung und Anlage der Bliithen.” 


Pringsheim’s Jahrb. xxv. 1893, pp. 149-208. 
+ “On Gynodiecism, with a preliminary note on the origin of this and 


similar phenomena.” Proc. Camb. Phil, Soe, viii. 1893, pt. iii, 
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EXPLANATION OF THE PLATES. 
Piats XVIII. 


. Brodiea ixioides. Flower, with half of perianth removed, in early 


stage; from a photograph. Nat. size. 
Do. Stamen with section of perianth. Nat. size. 


. Do. Tip of horn of stamen. X50. 
. Do. Flower in late stage; from a photograph. Nat. size. 
. Stanhopea tigrina. Labellum and column in natural pendent position ; 


the rest of the perianth removed; from a photograph. 3. 
Do. The same organs viewed from below, showing the form of the 
mouth of the cage; froma photograph.  }. 


. Do. The apex of the column with the anther, &c. ; from a photograph. 


22. 


. Do. Pollinia, rostellum, &c. from above. Nat. size. 
. Do. The same from below. X2. 


Do. Long. sect. apex of column, with pollinia and anther removed. 


Nat. size. 
Piatn XIX, 


Pimelea decussata. Top of flower in early stage. Nat. size. 

Do. The same, in intermediate stage. Nat. size. 

Do. Final stage. Nat. size. 

Cotyledon Umbilicus. Flower. Nat. size. 

Do. Young flower seen from the mouth. x8. 

Do. Stigma of young flower, from side. x6. 

Do.” Stigma of old flower, from side. x6. 

Hydrolea spinosa. Ovary and styles. X2. 

Do. Part of corolla, with stamens attached, to show the processes; it 
has been flattened out somewhat in order to separate these. x 14. 
Do. Cross section of flower, just above the ovary. x4. 

Salvia Verbenaca, Cleistogamous flower of the smallest size, after fer- 
tilization. The corolla has become detached and moved forwards, so 
as to be visible beyond the calyx, which was not the case before 
fertilization. x4. 


. 


. Do. Corolla of same flower. x6. 
» Do. Corolla with upper lip removed, showing the stamens and style. 


The dotted lines show their position in the lower lip. x6. 

Do. Larger flower, open at mouth, x3. 

Do. Largest flower. X12. 

Viola tricolor, Flower with corolla reduced, especially the upper 
lip. 


a=anther ; 6=projecting end of column ; c=tip of rostellum ; cp=carpel ; 
¢.par=conducting parenchyma; coJ=column; d=central. ridge of column ; 
e=ridge, bearing anther; epi=epichil; f=lateral bar of cage; h=horn 
of stamen; hyp=hypochil (bucket) ; 4=tip of ridge after removal of anther; 
m=cavity in pollinium ; mes=mesochil; x=nectary visible through corolla; 
pet=petal ; p.s=perianth lobe; po/=pollinium ; r=rostellum ; st=stamen ; 
stig=stigma; sty=style; v.b=vascular bundles. 
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On certain Authentic Cyperacee of Linneus. 
By C. B. Cuarxe, M.A., F.L.S. 


[Read 15th March, 1894.] 


I HAVE, many times, worked through the Cyperacex (other than 
Carex) in the herbarium of Linneus preserved in this room, and 
have compared them with the volumes of the two editions of the 
‘Species Plantarum’ annotated in Linneus’s handwriting. The 
herbarium of Linneus appears to have originally contained a 
perfect, or very nearly perfect, set of examples (one, two, or 
rarely more, sheets of each species) representing the Sp. Pl. ed. 1. 
Each sheet of this set was numbered and named in the hand of 
‘Linneus, in ink, on the paper itself, the numbers corresponding 
always to the species-numbers in the first edition of the Sp. Pl. 

The herbarium of Linnzus has been, as is well known, dis- 
arranged: a quantity of additional material has been mixed into 
it; some of the original names have been crossed out; some of 
the original sheets have been moved, and many have disappeared 
altogether. There still remain, however, in the Cyperacex 
enough of these authentically named sheets to verify more than 
half the species described by Linnzeus in his Sp. Pl. From com- 
paring these so many times, I have come to the conclusion that 
we possess, in them, in every case, a specimen plant that Linnzus 
himself referred to the name he wrote on them. Besides these 
(usually numbered) specimens there are a good many other sheets 
named in Linnzus’s hand (but without numbers) which refer to 
species subsequently published under Linnzus’s names in the Sp. 
Pl. ed. ii., in the Mantissa, and in Linn. f. Suppl. 

These authentic examples are not, however, the “types” of 
Linnzus’s species in the sense understood by many modern 
botanists. Linnzus conceived a species as an entity and did not 
suppose that it could be restricted to one “type.” A “species,” 
in his Sp. Pl., is made up of 4 (or fewer) parts, viz. (a) the 
citations of predecessors; (4) the citations of pictures; (c) the 
diagnosis of Linnzus himself; (¢) the authentic examples in 
Linneus’s herbarium. Perhaps the most important of these four 
is the first: Linnzus meant invariably that his species should be 
the sp. auct. of his day ; Linnzus generally draws his diagnosis 
by directly copying from his predecessors, only altering it so far 


as to make it include his authentic specimens. Where, as is 
° x2 
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frequently the case, his authentic specimens were wrong, these 
alterations of his predecessors’ diagnoses introduce difficulties 
that can only be dealt with, as best they may, for each individual 
case. The pictures cited by Linneus I find of small value, at 
least in the Cyperacee (and a few other cases where I have 
tested them). In the first place, the pictures of Linnzus’s day 
were poor, and it is often difficult to feel any confidence as to 
what species they belonged to. They often give no detail, but 
so very general a view of the plant that it is impossible to be 
certain to which species, among half a dozen as species are now 
recognized, the figure exactly belongs. In very many cases, all 
I can say is that the figure may do for the plant we call it. 
Secondly, even when the figures were good, Linneus seems to 
have allowed for a good deal of variability in the plant and 
imagination in the artist. It is, in a word, my opinion that a 
large percentage of the figures cited by Linnzus are wrong, or 
very doubtful. From the foregoing data we have to decide in 
each case to what plant we will apply each Linnean specific 
name. I have formerly, as in Journ. Linn. Soc. vol. xxi. [1884] 
pp. 34-202, retained I believe every Linnean name for the name 
of some species (now known more or less generally by such 
name) by the resource of citing Linn. partim; as “Cyperus 
Haspan, Linn. partim”: in this case Liuneus meant by Cyperus 
Haspan the plant that we do, including several which we speci- 
fically separate, but Linneus’s authentically-named Cyperus 
Haspan is a totally different plant, and his diagnosis is therefore 
unsatisfactory. I can hardly expect systematists to be of one 
mind how far we ought to strain facts in order to avaid wholesale 
alteration of present names—the “nomina auctorum.” Thus 
“ Scirpus supinus, Linn.,” is a widespread and universal species, 
of which the name has never been doubted; but the authenti- 
eally-named plant is “ Alisma ranunculoides, Linn.” I think 
even here from the citations of his predecessors and the ground- 
work of his diagnosis that Linneus really meant our Scirpus 
supinus, and I retain the name accordingly. 

The case is different where the diagnosis of Linnaeus (or any 
other author) is fundamentally wrong, 7. e. states as a character 
of the species an essential point that is never to be found in the 
species now so named. In this case also it is usual to cite 
“ Linneus partim ”’ or “* Linneus emend.”; but such a citation 
is only complimentary or traditional and often very misleading. 
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We have to look down into the synonymy and see what species 
of Kunth or DC. is really meant: it is therefore, I believe, better 
to cite the species in chief as of Kunth or DC. and to place the 
“inn. emend.” among the synonymy. 

In the reduction of Linneus Sp. Pl., so far as they are repre- 
sented by authenticated specimens, which reductions form the 
substance of the present paper, I have been able to retain all the 
specific names, nearly in their commonly received sense, except 
two, viz. :—(1) Cyperus elegans, Linn.., is altogether (i.e. diagnosis, 
picture cited, and specimens) the plant which Rottboell calls 
elegans, and moderns call C. viscosus, Aiton. The plant called 
Cyperus elegans by Swartz and Kunth is a totally different 
species, viz. what we call C. diffusus, Vahl. (2) The name Cyperus 
odoratus, Linn., has been largely employed by botanists: all that 
can be gathered from the diagnosis is that it was a large species ; 
from the figures of Sloane cited, some botanists have imagined it 
to be a species of “ Diclidium” closely allied to Mariscus ferax 
(Cyperus ferax, Li. C. Rich.); others have supposed it equal to 
Cyperus strigosus, Linn., or one of the species closely allied 
thereto. Linneus has, however, two good specimens on his 
authentically named sheet: one is Pycreus polystachyus, Beauv., 
the other is Cyperus malaccensis, Lam. Upon these data, I call 
Cyperus odoratus, Linn., nomen delendum. 

There has been much dispute of late regarding the citation 
and treatment of the Linnwan genera. ‘The first genus of 
Linneus’s Cyperacex is Schanus, which in the 1st edition of the 
Sp. Pl. contains 9 species. These are referred now as follows :— 
2 to Schenus, 1 to Cladium,1 to Cyperus, 1 to Kyllinga, 1 to 
Scirpus, 2 to Rynchospora, 1 to Orypsis (a Grass). 

[In the 2nd edition of the Sp. Pl. three new Scheeni sp. are 
added ; of these 1 is Dulichiwm, 1 is Tetraria, 1 is Scleria.] 

The modern genus Schenus contains 60 species, mostly 
Australian, and in Benth. et Hook. f. Gen. Pl. vol. i. p. 1062, 
Bentham cites it as “ Schenus, Linn., pro parte.” Bentham 
cites it from the 5th edition of the Genera [1767], whereas some 
say he ought to have cited it from the 2nd edition [1742]; that 
makes no difference whatever. The character of the genus, 
given by Linnzus, opens with “ petals 6,” which character cannot, 
in Linneus’s idea of petals, be forced to be true either of any one 
of Linneus’s 12 species, or any one of the 60 species now in 


Schenus. 
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It is frequently said that Linnzus’s genera are our Suborders 
or Tribes, and that when we make a Tribe of 6 or 8 genera out 
of one of Linneus’s genera it is well to apply the Linnzan name 
to the largest or most characteristic genus, pro parte. But 
nothing of the kind can be said here; Linnzus’s eleven Scheent 
sp. are taken at haphazard throughout the Order (the grass being 
thrown in) from the most remote and unlike genera. To call the 
present genus “ Schenus, Linn.,” in any sense, or even “pro 
parva parte,” is wholly complimentary. 

When I have brought these things to the notice of some 
experienced botanists, they have attempted to evade any general 
conclusions thence as to how the genera and species of Linnzeus 
are to be treated by observing that the Cyperacee are unlike 
other orders, and that Linneus’s treatment of other orders will 
be found different. I have tried several other orders, and it 
appears to me that Linnzus worked in just the same way through- 
out: he took the diagnoses of his predecessors, he identified the 
pictures very boldly, he made his diagnosis include somehow his 
type specimens. 


Here follows a reduction of all the Cyperacee (except Carex) 
now in the Linnean Herbarium, which have their names written 
on the sheets in the hand of Linneus. 

Where we still keep the species (whole or part) in the same 
genus in which Linneus placed it, I have further considered in 
what form the citation of it should be made. Where the species 
is now to be placed under some genus later than Linneus, it is 
not requisite to expend thought or time on the citation of 
Linneus under the synonymy. 


Scuanus Mariscus, Sp. Pl. ed. 1, p. 42, n. 1. 

There are two sheets marked, the first ‘‘Mariscus 1” in 
Linneus’s hand, the second “Schcenus Mariscus” in Linneus’s 
hand; they are both 

= CLADIUM JAMAICENSE, Crantz. 
The diagnosis and citations of Linneus agree. 


Schanvs acuteatvs, Sp. Pl. ed. 1, p. 42, n. 2. 
The plant marked in Linneus’s hand Schenus Mariscus has 
been ticketed as subsequently Sch. aculeatus of the Sp. Pl.—quite 
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wrongly. The description, the figure of Morison cited by 
Linneus, and his other references show that Sch. aculeatus, Linn., 
was altogether 

CRYPSIS ACULEATA, Aiton. 


Scuenus mucronatus, Sp. Pi. ed. 1, p. 42, n. 3. 
One sheet marked “ Schenus mucronatus” in Linneus’s hand. 
Schenus mucronatus, Linn., as to the diagnosis, citations, and 
plant named, is altogether 
Cypervs capiratus, Vandelli. 


Scuenvs niericays, Sp. PI. ed. 1, p. 43, n. 4. 

There are two sheets marked, the first ‘‘ 4. nigricans” in 
Linneeus’s hand, the second “ 4’ in Linneus’s hand. 

Schenus nigricans, Linn., as to the diagnosis, citations, and 
examples, is Goop. 


Scua@nus FERRUGINEUS, Sp. Pl. ed. 1, p. 43, n. 5. 

One sheet, marked “‘ 5. ferrugineus ” in the hand of Linneus. 

Schenus ferrugineus, Linn., as to diagnosis, citations, and 
examples, is Goop. 


Scra@yvs cotorattvs, Sp. Pl. ed. 1, p. 43, n. 6. 

Two sheets: the first, marked “Schcenus coloratus” in 
Linneus’s hand, is Kyllinga brevifolia, Rottb.; the second, 
marked “coloratus” in Linneus’s hand, is ALlariscus coloratus, 
Nees. 

The second sheet (i. e. DMariscus coloratus) is supposed to 
belong to Var. 6 in ed. 2, p. 64; 2. e. it is Scirpus glomeratus, 
Linn. Sp. Pl. ed. 1, p. 52. 

A third sheet, marked “glomeratus”’ in Linneus’s hand, is 
Kyllinga monocephala, Rottb. 

The picture cited by Linneus, viz. “Sloane Jamaica, t. 78. 
fig. 1,” is Dichromena. 


Scua@nus GLomERatts, Sp. Pl. ed. 1, p. 44, n. 8. 

One sheet, marked “8. glomeratus” in Linneus’s hand, is 
Rynchospora glomerata, Vahl. 

Schanus glomeratus, Linn., is, as to diagnosis, citation, and 


example, 
RyNcHosPorRA GLOMERATA, Vahl. 
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Scuanus auBus, Sp. Pl. ed. 1, p. 44, n. 9. 
One sheet, marked “9. albus” in Linneus’s hand, is Ryncho- 
spora alba, Vahl, a. 
[A second sheet, marked “albus,” perhaps not in Linnzus’s 
hand, is also R. alba, Vahl, a. | 
Schenus albus, Linn., as to diagnosis, citation, and example, is 
Ryncwospora abba, Vahl, a. 


Scua@nvs capensis, Sp. Pi. ed. 2, p. 64, n. 7. 

One sheet, named in Linneus’s band “ Capensis.” The word 
“ Capensis”’ has been struck out and “thermalis” substituted 
by another hand. The plant is Zetraria thermalis: it does not 
suit Linneeus’s description at all. 

Schenus capensis, Linn., as to descr. is referred by Kunth to 
Thamnochortus dichotomus, R. Br.; but Dr. Masters does not 
accept this determination. 

The plant marked by Linneus as “ Capensis ” is according to 
Riehter the foundation for Schaenus thermalis, Linn., Mant. 
p. 179. a efesbeael 

A sheet, now in the Schenus bundle, and marked in Linnzus’s 
hand “ fuscus,”’ is 

Ryncuospora Frusca, Link. 


CYPERUS ARTICULATUS, Sp. Pl. ed. 1, p. 44, n. 1. 

One sheet, marked “1. articulatus” in Linneus’s hand, is 
C. articulatus. 

Cyperus articulatus, Linn., as to diagnosis, citations, and 
example, is Goon. 


CyYPERUS TENELLUS, Linn. f. Suppl. p. 103. 
One sheet, marked ‘“tenellus” in Linneus’s hand, is Cyperus 
TENELLUS. / 


Cyperus monostacuyos, Linn. Mant. p. 180. 
One sheet, marked “ Cyperus monostachyos” in Linneus’s 
hand, is Fimpristynis Monostacuya, Hassk. 


Crprrus Lavieatus, Linn. Mant. p. 179. 


One sheet, marked “ Cyperus levigatus” in Linneeus’s hand, 
is J UNCELLUS LEVIGATUS, OC. B. Clarke. 


Cyperus Haspan, Sp. Pl. ed. 1. p. 45, n. 4 


One sheet, marked “4. haspan” in Linneus’s hand, is Cyperus 
Tria, Linn, 
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The diagnosis and the figure of Plukenet cited are Cyp. Haspan; 
and the species must stand :— 
Cyperus Haspan, Linn. Sp. Pl. ed. 1, p. 45 et ed. 2, 
p- 66, neque herb. propr. 


Cyperus tonats, Sp. Pl. ed. 1, p. 45, n. 5. 

One sheet, two examples, marked ‘‘5. longus” in Linnzus’s 
hand, are both Juncellus serotinus (Rottb. sub Cypero). 

The figure of Morison, Hist. sect. 8, t. 11. fig. 18, is, I think, 
C. esculentus. (Certainly not C. longus, of which species an im- 
portant character is that the stem is not erect at base.) 

Rather than change the name of C. longus, Linn., I propose 
- that our English plant shall be called 
Crrerus Ltoneus, Linn. Sp. Pl. ed. 1, p. 45 partim 

(tab. citat. et exemplo in hb. propr. excl.). 


Cyperus rotunnvs, Sp. Pi. ed. 1, p. 45, n. 6. 

Two sheets, one marked “ rotundus 6” in Linneus’s hand, is 
Mariscus, perhaps Mariseus tabularis (C. tabularis, Schrad.). 
The example is young, but remote from C. rotundus. 

The other sheet, marked “rotundus” in Linnzus’s hand, is 
Cyperus esculentus. 

This species must stand :— 

Cyrerus notunpus, Linn. Sp. Pl. ed. 1, p. 45, 
neque herb. propr. 


CypPErts squarrosvs, Sp. Pl. ed. 2, p. 66, n. 3. 

One sheet, marked in Linneus’s hand “ pumilus,” but this 
name struck out and “ squarrosus” substituted, all in Linneus’s 
hand, contains two things: one is a tuft of many complete plants 
of Cyperus aristatus, Roxb.; the other is a single head of Aaris- 
cus squarrosus. 

The plate of Plukenet cited by Linneus is probably neither of 
these. 

All that can be done with Linnzus’s name is to reduce it :— 

| partim = Cyperus aristatus, Rottb. 

partim = Mariscus squarrosus (Linn. sub Cypero). 


CyeErvs DIFFoRMIs, Sp. Pl. ed. 2, p. 67, n. 8. 

Three sheets, one marked ‘“ Cyperus difformis,” the second 
“C, diformis,” the third “Scirp. deformis,” all in Linueus’s hand 
all are Cyperus difformis. 

The reference to Plukenet, t. 317. fig. 5, is a misprint for 
t. 417. fig. 5, which is C. difformis. 
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Cyperus difformis, Linn., is, as to diagnosis, citation, and 
examples, Goon. 

Crperts Iria, Sp. Pl. ed. 1, p. 45, n. 8. 

One sheet, originally marked “8. Iria” in Linneus’s hand, 
but “Iria” struck out and “haspan’’ substituted, also by 
Linneus’s hand, contains two good specimens, whereof one is 
C. Iria, Linn., the other C. diffusus, Vahl. 

The figure cited of Plukenet (Alm. t. 191. fig. 7) is C. Iria; 
that cited of Rheede (Hort. Malab. vol. xii. t. 56) is Juncellus 
inundatus, Roxb. (sub Cypero). 

This species may be cited :— 

Cyperus Int, Linn. Sp. Pl. ed. 1, p. 45 (tab. Rheedei 
citat. excl.), et herb. propr. partim. 


CypErus ELATUS, Sp. Pl. ed. 2, p. 67, n. 10. 

One sheet, marked “ Cyp. elatus” in Linneus’s hand, is the 
species I have so called in Journ. Linn. Soc. vol. xxi. [1884], 
p- 189, and is called C. racemosus by Steudel and Boeck. ; but I 
regard it as very doubtful what C. racemosus, Retz., really was 
(Arnott considered it to have been C. digitatus, Roxb.). At all 
events, the description of Linneus in the Ameen. Acad. vol. iv. 
p- 801, altogether agrees with his authentic specimen; and I 
apply to the plants Wallich 8341 a, Zollinger 350, the name 

CYpERUS ELATUS, Linn. 


CYPERUS GLOMERATUS, Sp. Pl. ed. 2, p. 68, n. 12. 
Two sheets, each marked “ glomeratus ” in Linneus’s hand. 


Cyperus glomeratus, Linn., is altogether (#. e. diagnosis, figures 
cited, and authentic specimens) Goon. 


CYPERTS ELEGANS, Sp. Pl. ed. 1, p. 45, n. 9. 


One sheet, marked “9. Cyp. elegans” in the hand of Linneus, 


is Cyperus elegans, Linn.,7.e. O. viscosus, Aiton, and Nor C. elegans 
of Swartz and Kunth. 


The description of Linneus fits C. viscosus, Aiton, exactly, and 
will not fit C. elegans, Kunth. The figure of Sloane cited [t. 75. 
fig. 1] is also C. elegans, Linn. 

We have Cyperus ELEGANS, Linn. (and Rottb.), Goon. 
The Cyperus elegans of Swartz and Kunth will be C. diffusus, 
Vahl. 

Cyperus oporatus, Sp. Pl. ed. 1, p. 46, n. 10. 

There is one sheet, marked “10, odoratus” in Linneus’s hand, 
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and containing two good complete specimens; one is Pycreus 
polystachyus, Beauv., the other is Cyperus malaccensis, Lam. 
Linnzus cites two plates fur his C. odoratus, viz. Sloane, t. 74. 
fig. 1, and t. 8. fig. 1. As regards the first of these plates, 
cyperologists are not agreed to what section it refers; some 
Suppose it to represent a Dariscus near M. strigosus; others 
suppose it to represent a Diclidium and to be equal to or near 
Cyperus ferax, L. C. Rich. As regards Sloane’s other plate, t.8. 
fig. 1, it doubtless represents one of the Papyri near O. gigan- 
teus, Vahl. 
_ As to Sloane, t. 74. fig. 1, the spikelets appear to me much too 
broad for any Diclidium. It is true that, in the older stages of 
Diclidium, the glumes stand out very stiffly and the spikelets 
are then in outline broad, though the outline is very broken ; 
but Sloane’s plate represents the glumes very closely imbri- 
eated; in the young state of Diclidiwm (Cyperus ferax, L. C. 
Rich.), before the glumes spread, the spikelets are linear. 
Cyperus odoratus, Linn., is (mihi) nomen omnino delendum. 


Crrerus compressvs, Sp. Pl. ed. 1, p. 46, n. 11. 

One sheet, marked “ Cyperus compressus”’ in Linneus’s hand, 
is C. compressus. 

Cyperus compressus, Linn., is altogether (as to diagnosis, picture 
cited, authentic example) Goon. 


CyYpERrts FLAVESCENS, Sp. Pl. ed. 1, p. 46, n. 12. 

One sheet, marked “12. flavescens” in Linneus’s hand, is 
Pycreus rivularis, a North-American sp. nearly allied to the 
European Pycreus flavescens, Nees. Boott has consequently in 
MS. in the Mus. Brit. named some of the American plant Cype- 
rus flavescens, Linn. 

From the citations it is clear that Linneeus meant the European 
Pycreus flavescens, Nees, for his species. Under Pycreus FLa- 
vescens, WVees, I cite accordingly Cyperus flavescens, Linn. Sp. 
Pl. ed. 1, p. 46, neque herb. propr. 


CypERUS PUMILUS, Sp. Pl. ed. 2, p. 69, n. 17. 

One sheet, named “ Cyperus humilis ” in Linneeus’s hand, but 
the word “humilis” struck out and “pumilus” substituted, 
also by Linneus’s hand, contains two specimens. One of these 
I take to be original and is Pyereus nitens, Nees (= C. pumilus, 
Linn.). The other specimen is marked “ Hort. Fothergill, 1778. 
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Fairbairn. J. E. S.;” and I suppose to have been added by 
Sir J. E. Smith; it is Pycreus flavescens, Nees. 

Under Pycrevs nirens, Nees, I cite Cyperus pumilus, Linn., 
Sp. Pl. ed. 2, p. 69. 


Cyperus TrirLorvs, Linn. Mart. p. 180. 
One sheet, marked “ Cyperus triflorus’’ in Linnzus’s hand, is 
Fimbristylis tristachya, Thw. 


Cyrrros srricosvs, Sp. Pl. ed. 1, p. 14, p. 47. 

One sheet, marked “14. strigosus” in Linneus’s hand, is 
Mariscus strigosus. The figure cited, viz. Sloane, Jamaica, t. 74. 
fige. 2, 8, cannot (in my judgment) have been drawn from 
MM. strigosus [I think t. 74. fig. 1 perhaps was]. Under Marts- 
cus strt@osus I cite C. strigosus, Linn. Sp. Pl. ed. 1, p. 14, n. 47 
(tab. Sloane excl.), et herb. propr. 


Cyperus LieuLarts, Sp. Pl. ed. 2, p. 70, n. 19. 
One sheet, marked “ Cyp. ligularis”’ in Linneus’s hand, is 
Mariscus rufus, H. B. K.-—Cyperus ligularis, Linn., is (as to 


diagnosis, picture cited, and authentic example) Mariscus rufus, 
Vs My kad se 


Cyperus Papyrus, Sp. Pl. ed. 1, p. 47, n. 15. 

One sheet, marked “ Papyrus” in Linnzus’s hand, is Cyperus 
Papyrus, Linn. 

Linneus’s diagnosis of this species is remarkable—* umbella 
simplici, pedunculis simplicissimis distiche spicatis.” But I think 
there is no doubt that Linneus had the right plant; and I make 
Cyprrus Papyrus, Linn., to be Goon. 


CYPERUS ARUNDINACEUS, Sp. Pl. ed. 1, p. 44, n. 8. 

C. ferrugineus, Sp. Pl. ed. 2, p. 68 in citat. 

Schoenus spathaceus, Sp. Pl. ed. 2, p- 63, n. 4. 

One sheet, marked originally “3. arundinaceus” in Linnzeus’s 
hand. He then struck out “ arundinaceus ” and substituted 
“‘alternifolius ;” he then struck out “ alternifolius”’ and sub- 
stituted “ vaginatus,” which now stands on the sheet. The plant 
is Dulichium spathaceum, L. C. Rich. 

The diagnoses and citations of Linneus agree; and his three 


names above are all reduced under Dunicuivm sparmacevm, 
L. C. Rich. 
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CYPERUS ALTERNIFOLIUS, Linn. Mant. p. 28. 
One sheet, marked by Linnzus “ Cyperus alternifolius,” is our 
commonly cultivated species so named. 


Cyperus pistans, Linn. f. Suppl. p. 108. 

One sheet, marked “ distans ” in Linneus’s hand, is C. distans, 
“ auct.” (i.e. C. elatus, Presl, in Oken, Isis, vol. xxi. [1828] p. 271, 
non Linn.). 


In the Cyperus bundle is one sheet marked Cyperus panno- 
micus; on this Linneus wrote “Scirpus Michelianus?’” The 
plant is really Cyperus fuscus, Linn. 


In the Cyperus bundle are two sheets, named in Linneus’s 
hand “annuus.” They are Cyperus fuscus, Linn. 


Scirpus triexnus, Linn. Mant. p. 180. 
One sheet, marked “ Scirpus trigynus ” in Linneus’s hand, is 
FIcrnta scaRrosa, ees. 


Scrreus muratvs, Sp. Pl. ed. 2, p. 71, n. 4. 

One sheet, marked “ Scirpus mutatus” in Linneus’s hand, is 
Eleocharis mutata. 

The description, citation, and plant of Scirpus mutatus, Linn., 
are ELEOCHARIS MUTATA, J. Br. 


Scrrevs articunatvus, Sp. Pl. ed. 1, p. 47, n. 1. 

One sheet, marked “ articulatus” in Linnzus’s hand, is Scirpus 
articulatus, Linn. 

The diagnosis, the picture cited, and the authentic example 
are all Scirpus ARTICULATUS, Linn. 


Scrrpus paLustTris, Sp. Pl. ed. 1, p. 47, n. 2. 
Two sheets, viz. :— 
A, marked by Linneus “ palustris 2,” is Eleocharis palustris, 
R. Br. 
B, marked by Linneus “ palustris,” is Hleocharis multicaulis, 
Smith. 
The description of Linneus includes both plants. 
Scirpus palustris, Linn., therefore, is— 
partim = Eleocharis palustris, R. Br. 
partim =LZ, multicaulis, Smith. 


Scirpus GENICULATUS, Sp. Pl. ed. 1, p. 48, n. 3. 
- One sheet, marked “Scirpus geniculatus 3” in Linneus’s 


hand, is Eleocharis interstincta, R. Br. 
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Of the two figures of Sloane cited by Linneus, t. 81. fig. 3 is 
Eleocharis geniculata, R. Begnty F5ufig. 2 1sinot: 

Under Etrocuaris GeNtcunata, R. Br., therefore, I cite 
Scirpus geniculatus, Linn. Sp. Pl. ed. 1, p. 48, partim. 


Scirpus casprtosts, Sp. Pl. ed. 1, p. 48, n. 4. 

One sheet, marked “ cxspitosus ” in Linnzus’s hand, is Scirpus 
cespitosus, Linn. 

[An added sheet marked “ 4,” perhaps by Linnzus’s hand, is 
Scirpus pauciflorus, Lightf. 

The figure cited, Scheuchz. Gram. t.7. fig. 18, is S. cespitosus. ] 

I make Scirpus cespitosus, Linn., therefore Goon. 


Scrrpus caprratvs, Sp. Pl. ed. 1, p. 48, n. 5. 

Two sheets, viz. :— 

A, marked “ Scirpus capitatus 5” in Linneus’s hand, is Eleo- 
charis capitata, R. Br. 

B, marked “capitatus” in Linneus’s hand, is Eleocharis 
ovata, R. Br. 

Under Exrocuaris capitata, &. Br., I cite Scirpus capitatus, 
Linn. 


Scrreus actouLaris, Sp. Pl. ed. 1, p. 48, n. 6. 
The plant is too. young for me to determine; but may be 
Eleocharis acicularis, R. Br. 


Scirpus LacustRis, Sp. Pl. ed. 1, p. 48, n. 8. 
Two sheets, viz. :— 
A, marked “ 8. lacustris” in Linnzeus’s hand, is Seirpus lacustris, 
Linn. 5 
(73 Le . > . < 
B, marked “lacustris” in Linneus’s hand, is Scirpus pungens, 


Vahl. 


Sctrpus Hotoscuentvs, Sp. Pl. ed. 1, p. 49, n. 9, 
One sheet, marked by Linneus’s hand “9. Holoscheenus,” is 
Scirpus Holoscheenus, Linn. 


Scirpus RoMaNvs, Sp. Pl. ed. 1, p. 49, n.10. 


One sheet, marked by Linneus’s hand “10. Romanus,” is 
Scirpus Holoschenus, Linn. 


Scirpus sETacevs, Sp. Pl. ed. 1, p. 49, n. 11. 
Two sheets, viz. :— 


a Pane eee 
A, marked “11. setaceus” in Linneus’s hand, is Scirpus cernuus, 
Vahl. 
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B, marked “ Scirpus setaceus ” in Linneus’s hand, is too young 
for certain determination, but appears to me to be also Scirpus 
cernuus, Vahl. 

The figure cited, Morison, sect. 8, t. 10. fig. 23, will do equally 
well for S. setaceus or S. cernuus. 

I think it is certain that Linneus would reckon WS. setaceus and 
S. cernuus one species. Now that these are separated, I keep 
the name Sc. setaceus, Linn., for the plant. auctorum [¢f. Benth. 
Fl. Austral. vii.-p. 327]. 


Scrrpus supinus, Sp. Pl. ed. 1, p. 49, n. 12. 
One sheet, marked in Linnus’s hand “12. supinus,” is Alisma 
ranunculoides, Linn. 
The description of Linnzus will not apply at all to this Alisma. 
The species will therefore stand 
Scirpus supinus, Linn. Sp. Pl. p. 49, ed. 2, p. 73, 
neque herb, propr. 


Scrrevs avtumyatis, Linn. Mant. p. 180. 

One sheet, marked “Scirpus autumnalis ” in Linneus’s hand, is 
FIMBRISTYLIS AUTUMNALIS, Jtoem. et Sch., var. 3. geminata (sp.), 
Kunth. 


ScrrPuS CAPILLARIS, Sp. Pl. ed. 1, p. 49, n. 13. 

One sheet, marked “13. capillaris”’ in Linneus’s hand, ig 
Bulbostylis capillaris, Kunth. 

Of the two pictures cited by Linnzus, Burm. Zeyl. t. 47. fig. 2, 
is probably Bulbostylis capillaris; Pluk. Alm. t. 300. fig. 5, 
certainly not. 

Under Bunpostytis capinnaris, Kunth, I cite Scirpus ca- 
pillaris, Linn. Sp. Pl. ed.1, p. 49 (tab. Pluk. citat. excl.). 


Scrrpus tristacuyos, Linn. f. Suppl. p. 103. 

Two sheets, marked “ tristachyos”’ in Linneus’s hand, are 
Frormra tristacuya, WVees (vix Kunth, who excludes Linn., but 
admits Rottb.). 

[Added is one sheet marked, not by Linnxus, Scirpus trispi- 
catus, Linn. f. Suppl.; this is Metnia sylvatica, Kunth. ] 


Scrrpus mucronatus, Sp. Pl. ed. 1, p. 50, n. 14. 
One sheet, marked “14. mucronatus” in Linnewus’s hand, is 
Scirpus mucronatus, Linn. 
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Of the figures cited by Linneus, Pluk. Alm. t. 40. figg. 1, 3, is 
right; Morison, Hist. sect. 8, t. 10. fig. 20, is wrong. 

I cite the species as Scirpus mucronatus, Linn. Sp. Pl. & 
ed. 1, p. 50 (tab. Morison citat. excl.). 


Scrrrus arossus, Linn. f. Suppl. p. 104. 
Two sheets, marked “ grossus ” in Linneus’s hand, are 
Scrrpus erossus, Linn. f. 


Scrrpus Ecutnatus, Sp. Pl. ed. 1, p. 50, n. 16. 
One sheet, marked “16. echinatus”’ in Linnezus’s hand, is 
Mariscus ovunanris, Vahl. 
Linneus has united under the above name two plants: one, 
from Virginia, is Mariscus ovularis, Vahl; the other, from Ceylon, 
is Mariscus paniceus, Vahl. 


Sorrrus RETROFRACTUS, Sp. Pl. ed. 1, p. 50, n. 17. 
One sheet, marked “17. retrofractus” in Linneus’s hand, is 
Mariscus RETROFRACTUS, Vahl. 
The figure cited by Linneus (Pluk. Amalth. t. 415. fig. 4) is 
right; though Plukenet says the plant came from Malabar, 
whereas Mariscus retrofractus is wholly North-American. 


ScrrPUs FERRUGINEUS, Sp. Pl. ed. 1, p. 50, n. 18. 
One sheet, marked “ Scirpus ferrugineus ” in Linneus’s hand, 
contains two plants, viz.:— 
1. Fimbristylis ferruginea, Vahl. 
2. Fimbristylis diphylla, Vahl. 
The figure cited, Sloane, t. 77. fig. 2, is right. I add Scirpus 
ferrugineus, Linn., as a synonym to Fimbristylis ferruginea, 


Vahl. 


ScrrPUS sPADICEUS, Sp. Pl. ed. 1, p. 51, n. 19. 
One sheet, marked “19. spadiceus ” in Linneus’s hand, is 
FIMBRISTYLIS SPADICEA, Vahl. 
The figure cited by Linneus, Sloane, t. 76. fig. 2, is right. 
I make Scirpus spadiceus, Linn., a synonym of Fimbristylis 
spadicea, Vahl. 


Scirpus Mintacevs, Sp. Pl. ed. 2, p.75, n. 22. 
One sheet, marked “ miliaceus” in the hand of Linneus, is 
FIMBRISTYLIS QUINQUANGULARIS, Kunth. 
Linneus would surely have esteemed Fimbristylis miliacea, 
Vahl, and F. quinquangularis, Kunth, one species. i doubt the 
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advisability of keeping them distinct. I cite Scirpus miliaceus, 
Linn., as a synonym under Fimbristylis miliacea, Vahl. 


Scirpus cyPerorpeEs, Linn. Mant. p. 181. 
One sheet, marked “Scirpus cyperoides ” in Linneus’s hand, is 
Mariscus Sreperranus, Nees. 


Scirpus Maritimus, Sp. Pl. ed. 1, p. 51, n. 20. 

Two sheets, viz. :— 

A, marked “ 20. maritimus”’ in Linnzus’s hand, is 

Scirpus Maritimus, Linn. 

B, marked “maritimus singularis” in Linneus’s hand, and 
noted in the interleaf of his second edition, is S. maritimus, Linn., 
forma spicis elongatis. 

Scirpus maritimus, Linn., is (altogether) Goon. 


Scrrets Luzuna, Sp. Pl. ed. 2, p. 75, n. 23. 
One sheet, marked “Sc. Luzule”’ in Linneus’s hand, is 
Cyprervs Luzua, Retz. 
Linnzus gives the habitat “India,” by which we must under- 
stand the West Indies. I cite Scirpus Luzule, Linn., as a 
synonym under Cyperus LuzuLa, Retz. 


Screpus syitvaricus, Sp. Pl. ed. 1,p. 51, n. 22. 

One sheet, marked “ 22. sylvaticus” in Linnzeus’s hand, is 
Scrrpus sytvaticus, Linn. 

The figure cited by Linnzus, Loesel Pruss. t. 33, is right. 

Scirpus sylvaticus, Linn., is (altogether) Goon. 


Scirpus corymsBosvs, Linn. Aman. Acad. vol. iv. p. 3038, et 
Sp. Pl. ed. 2, p. 76, n. 25. 

One sheet, marked “8. corymbosus”’ in Linneus’s hand, is 
Rynchospora aurea, Vahl. 

The description agrees, and 8. corymbosus, Linn., has been 
reduced by all modern authors to Ryncuospora avurua, Vahl. 


Scrrpus squarrosus, Linn. Mant. p. 181. 
One sheet, marked “ Scirpus squarrosus ” in Linneus’s hand is 
ScrrPus squaRrrosus, Linn. 


Scirpus squarrosus, Linn., is (altogether) Goon. 


Scirpus rinrricatus, Linn. Mant. p. 182. 
One sheet, marked first “Cyperus squarrosus” in Linneus’s 
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hand, but this struck out and “Scirpus intricatus ” substituted, 
also in Linnzus’s hand, is 
CYPERUS ARISTATUS, Fottb. 


Scirpus intricatus, Linn., is accordingly placed as a synonym 
under CYPERUS ABRISTATUS, Rottb. 


Scrrpus cruraRris, Linn. Mant. p. 182. 

One sheet, two plants, marked “ Scirpus ciliaris” in Linnzeus’s 
hand, are FUIRENA GLOMERATA, Lam. 

A third plant on this sheet, separately marked in Linneus’s 
hand as “ Se. intricatus,”’ is so, 1. e. Cyperus aristatus, Rottb. 


Scirpus ciliaris, Linn., is placed as a synonym under FuUIRENA 
GLOMERATA, Lam. 


Sctreus Horrentotus, Linn. Mant. p. 182. 
One sheet, marked “ Scirpus hottentotus ”’ in Linnzus’s hand, is 
Furrena Hinta, Vahl. 


Scirpus hottentotus, Linn., is placed as a synonym under 
FUIRENA HIRTA, Vahl. 


Scrreus anraroricus, Linn. Mant. p. 181. 

There are-two sheets, viz. :—A, marked “ Scirpus Antarcticus ” 
in Linneus’s hand, is Lsolepis seslerioides, Kunth, which Boeckeler 
regards (I think rightly) as only the full form of Jsolepis carti- 
laginea, R. Br.= Scirpus Bergianus, Spreng. 

The description of Linneus agrees; I therefore take up for 
this species, so abundant in the Southern Hemisphere, the name 
ScrIRPUS ANTAROTICUS, Linn. 

B, the second sheet, marked “ Scirpus Antarcticus”’ in Linneus’s 
hand, is Bulbostylis barbata, Kunth. This plant appears anciently 
to have been distributed as Sc. antarcticus. 


Scirpus cepHaLoreEs, Sp. Pl. ed. 2, p. 76, n. 27. 

One sheet, marked “ Scirpus cephalotes ” in Linneus’s hand, is 
RyncnHospora cEPHALOTES, Vahl. 

The description and citation of P. Browne agree. I cite 


Scirpus cephalotes, Linn., as a synonym under RyncHospora 
CEPHALOTES, Vahl. 


ERroPHoRUM vaainatum, Sp. Pl. ed. 1, p. 52, n. 1. 
One sheet, marked “ vaginatum ” in Linneeus’s hand, is 
ErtopHorum vacinarum, Linn. 
The figure cited, Scheuchz. Agrost. t. 7. fig. 1, may do; but 
avails little. 


Eriophorum vaginatun, Linn., is (altogether) Goon. 
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ErtopHoRuM potystacuron, Sp. Pl. ed. 1, p. 52, n. 2. 
One sheet, marked “ polystachyon ” in Linneus’s hand, is 
ERIOPHORUM ANGUSTIFOLIUM, Roth. 

The species of Linnexus, E. polystachion, has been divided into 
three very closely allied European species, of which EZ. angusti- 
Solium, Roth, is the most plentiful. It is very difficult to 
maintain the distinction between the three on North-American 
material. Under these data, the proper plan would appear to 
be to retain the Linnwan name £. polystachion. for the mass of 
the species (Z. angustifolium, Roth), and to call the two sub- 
species H. gracile, Koch, and £. latifolium, Hoppe. Unfortu- 
nately a considerable number of botanists prefer to apply the name 
Ei. polystachion, Linn., to the subspecies #. latifolium, Hoppe. 
This being so, botanists appear agreed, by a very large majority, 
to drop the Linnzan name; it cannot be applied to the prevalent 
form without the explanatory addition of 2. angustifolium, Koch. 


EriopHoruM viretNicum, Sp. Pl. ed. 1, p. 52, n. 3. 
One sheet, marked “ virginicum ” in Linneus’s hand, is 
, ErtopHorUM VirGrINicum, Linn. 
The plates cited, Pluk. Alm. t. 299. fig. 4, and Morison, Hist. 
sect. 8, t. 9. fig. 2, are both right. 
Eriophorum virginicum, Linn., is (altogether) Goon. 
ERiopHoruM aprnum, Sp. Pl. ed. 1, p. 53, n. 4. 
One sheet, marked “ 4. alpinum ”’ in Linnzus’s hand, is 
ErropHorvum AaLPinum, Linn. 
The plate cited, Scheuchz. Agrost. t. 7. fig. 4, may be right, 
but avails nothing. 
Eriophorum alpinum, Linn., is (altogether) Goon. 


[In the discussion which followed the reading of this paper, I 
was convinced by Mr. Carruthers and Mr. Daydon Jackson that 
the common plan of citing ‘“‘Scua@nvs, Linn. partim (or emend.)” 
must be retained; though the meaning cannot be understood 
without the addition ‘‘ Benth. Fl. Austral. vii. p. 352.” Also, 
Mr. Carruthers has since showed me the plant in the British 
Museum whence Sloane, Jamaica, t. 74. fig. 1, is taken; this 
plant is Oyperus ferax, L. C. Rich. (a species which, I fear, we 
are bound to call Mariscus Pohlianus, Nees, if we place it in the 
genus Mariscus). Sloane’s plate is so badly engraved (from the 
drawing prepared for it) that I am not at all surprised that I was 
confident that it was not taken from Mariscus Pohlianus.— - 


C. B. O., 17th Sept., 1894.] Ee 
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On the Cause of the Fall of the Corolla in Verbascum. By 
Signor U. Marrerit. (Communicated by the President.) 


[Read 7th December, 1893. ] 


Ir is generally known that if a plant of Verbascum (it is pre- 
sumably the same with every species) be struck smartly, the 
corollas already expanded will, after a minute or two, fall like a 
shower of leaves. This curious phenomenon, though well known, 
does not seem to have attracted the notice of the older botanists ; 
and I do not know of any old author who mentions this subject. 
Even so accurate an investigator as P. A. Micheli has made 
no mention of it, either in his published work or manuscripts *. 
Sir J. E. Smith seems to have been the first to write about it, 
in his ‘ English Flora’ (1824), vol. i. p. 811, where, after having 
described Verbascum pulverulentum, Vill., he says:—“If the 
stem of V. pulverulentum be smartly struck three or four times — 
with a stick, all the flowers then open will, in a few minutes, 
throw off their corolla, the calyx closing round the germen, 
so that after eight or ten minutes none will remain, on the 
plant.” Charles Darwin, in his classical work, ‘ Forms of 
Flowers’ (p. 78), refers to the phenomenon in the following 
terms :—“ It is known that many species of Verbasewm, when the 
stem is jarred or struck by a stick, cast off their flowers. This 
occurs with V. Thapsus, as I have repeatedly observed. The 
corolla first separates from its attachment, and then the sepals 
spontaneously bend inwards so as to clasp the ovarium, pushing 
off the corolla by their movement in the course of two or three 
minutes. Nothing of this kind takes place with young, barely 
expanded flowers. With Verbascuwm Lychnitis and, as I-believe, 
V. pheniceum, the corolla is not cast off, however often and 
severely the stem may be struck.” 

My observations do not precisely correspond with those of 
Mr. Darwin. I have cultivated, and sought out wild in the 
country, many plants of Verbascwm Lychnitis, on which I have 
continuously made experiments, and have always noticed that if 
you strike the stem, the corollas fall off as in Verbascwm Thapsus 
and many other species. I asked several friends to make this 
experiment at different seasons of the year, and their experience 
has confirmed my opinion. 


* These lie still unpublished in the Florentine Botanical Museum. 
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Besides the above meagre information, I may mention that 
M. Maury* attributes the falling of the corollas to traumatic 
action, and considers it one of the means (only secondary, in my 
opinion) for assisting fertilization. 

Observations on this subject, therefore, are by no means 
numerous; and Darwin’s statement is the only one which 
illustrates the phenomenon. For this reason I have thought 
that it would be of interest to publish the observations which 
I have made during the last two summers in order to satisfy 
myself as to the cause of the fall of the corollas in these plants. 

The phenomenon, without doubt, is to be ascribed to irri- 
tability, which is transmitted by the vascular bundles in an 
ascending line till it reaches the flower. In fact, if we gently 
strike one of the branches in the middle part, only the flowers 
will fall which grow above the place which has received the blow. 
Sir J. E. Smith and Darwin noted that the perfectly open 
corollas fall a few minutes after the shock given to the plant; 
and if this really happens, we must add that (at least in Ver- 
bascum Lychnitis, Blattaria, floccosum, sinuatum, garganicum, 
phlomoides, crassifolium, and in several of their forms and 
varieties), if the experiment be made in the early morning—say 
between 5 a.m. and 8 a.m.—the corollas only just opened (that is 
to say, when the sun rises) remain on the plant apparently 
insensible; but if the experiment be repeated in the afternoon, 
or on the following morning, not one of those corollas will 
remain on the plant. It is therefore, I think, to be inferred 
that some time is necessary after the expansion of the flowers 
before the tissues of the corollas are in a favourable condition to 
permit the corollas falling off in this manner. 


I. Of the Tissues of the Corolla. 


We will first examine Verbascum Blattaria, a common plant 
which grows in open grassy places, selecting a fully expanded 
flower which has already been open for some hours; and to 
prevent the corolla detaching itself from its calyx, we imbed 
it in glycerine-soap; we then cut a microscopical section 
of the part of the corolla which connects it to the thalamus. 


* Maury, “ Observations sur la Pollinisation et Fécondation des Verbascuwm,’ 
Bull. Soc. Bot. France, 1886, p. 533.: 
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The tissues of the corolla are formed, in the lower part, of ovate 
or oblong, large, rather irregularly shaped cells, which contain a 
few small grains of starch (fig. 1,@). The cells gradually become 


Fig. 1. 


narrower and longer, and the presence of the starch augments in 
the cells of the short tube of the corolla. The thalamus is also 
composed of large round cells, though they are different in shape 
from those of the corolla (fig. 1, /). But where the corolla is 
inserted in the thalamus it is easy to observe a zone of a few rows 
of opaque, slightly yellow-coloured, and minutely granular cells 
(fig. 1, 6). These rows of cells constitute a stratum which dis- 
tinctly divides the tissue of the thalamus from the overlying one 
of the corolla. This stratum forms the separating zone, by the 
aid of which the corolla easily detaches itself from the thalamus. 
Also in the leaves an identical structure is found, which in like 
manner brings about their fall *. 

In the fully expanded flower the tissue of the corolla and of 
the thalamus which is nearest to the separating zone, when treated 
with chloriodide of zinc, turns blue, while the separating zone 
assumes a more or less yellow tint, scarcely visible towards the 


* Mohl, H., “Ueber die anatomischen Veranderungen des Blattgelenkes, 
welche das Abfallen der Blatter herbeifiihren,” Botanische Zeitung, xviii. pp. 1-9 
(1860). Van Tieghem et L, Guignard, “Observations sur le Mécanisme de la 
Chute des Feuilles,” Bull. Soc. Bot. France, 1882, p. 312. ° 
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centre. Ifwe make use of iodine, the separating zone assumes 
a dark yellow colour. With fuchsin or iodine-green, even after 
many washings this tissue retains a beautiful red or green 
tint. On the other hand, if a section of a flower is treated 
with chloriodide of zine, the tissue of the corolla assumes a 
rather deep blue colour, the separating zone a light yellow 
tending to a green tint, and the underlying tissue of the thalamus 
remains uncoloured. 

The severance of the corolla from the thalamus occurs between 
the last row of cells of the separating zone and those of the 
corolla (fig.1, 4). Therefore the stratum of small cells, of which 
we have already spoken, remains adherent to the thalamus, as will 
be easily seen by dividing the two parts—that is, the corolla 
from the calyx—or by examining the thalamus just when the 
corolla has fallen off; the adherent tissue, which formed a part 
of the separating zone, dwindles and gradually disappears almost 
entirely. 

We will now refer to its antecedent condition, and take into 
consideration a flower still in the bud. The separating zone at 
this epoch is already visible, and the tissue appears opaque and 
of a yellowish colour: the chemical reactions obtained have 
already been noticed above. As to size, the cells of the separating 
zones are very little different from those of the corolla and 
of the thalamus, though smaller, but they have a pentagonal _ 
shape. Little by little, as the flower develops, the tissue of the 
separating zone assumes more of its character, the cells subdivide, 
their shape is modified, becoming gradually rounder in form. 
This variation of shape is, I consider, very important in the 
phenomenon of the fall of the corolla which we are considering, 
because, owing to this change, the corolla acquires less power of 
cohesion to the thalamus, as I will hereafter explain. 


Il. On the Fall of the Corolla. 


The power of resistance possessed by the flower when only in 
the bud-stage, or but just expanded, is, in my opinion, explained 
by the cohesion of the cells of the tissue of the separating zone, 
In the flower still in bud these cells are pentagonal, and for this 
reason they form a united and compact tissue, which offers more 
resistance; on the other hand, in the flower which has been open 
some time the cells become smaller and rounder, in consequence 
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of successive changes, for which reason the continuity and the 
resistance of this tissue diminishes. 

Thus, under these .circumstances, even a very little effort 
will occasion the separation of the cells. So that, in conse- 
quence of the irritating action caused by a stroke given to the 
plant, the sepals at once rise up, becoming connivent, and by 
this movement they press against the corolla, which, by the 
decreased cohesion of the cells of the separating zone, easily 
separates and is thrown off. But, to explain this phenomenon 
more clearly, let us divide it into two periods, and consider 
the sepals as consisting of two parts—the base and the lamina. 
In the first period it is the base of the sepal which acts, 
and closes against the corolla in such a way that it compresses 
the base of the corolla, and obliges it to slide forward, and 
thereby separates it from the thalamus. By paying close 
attention to this period, we perceive in the corolla at first 
a slow forward movement, which probably corresponds to the 
separation of the cells of the separating zone, and in the second 
place a slighter, but at the same time abrupt movement of the 
corolla, which certainly happens when the vascular bundles break. 
During the second period the lamina of the sepal rises, with a 
more or less rapid movement, and, leaning against the corolla and 
compressing it, pushes it continually forward until, owing to its 
weight, it gradually falls off. Then the sepals continue the con- 
verging movement till they completely enclose the ovary *. 

In the same way, the base of the small tube of the corolla 
seems to me to have a structure which facilitates the expulsive 
action of the calyx. This is the way that Verbascum Blattaria 
is formed :—In the lower and external part of the tube of the 
corolla we notice an unexpected swelling, with a pentagonal 
outline, almost as if it were a protruding ring (fig. 2, a). From 
the external border of this ring to the circular orifice of the 
corolla, the very short part of the tube (fig. 2, 0) is very smooth, 


* In some species, as for instance in Verbascum floccosum and Verbascwm 
sinwatwm, when the corolla has fallen, the sepals become at once connivent 
with a rapid movement. In other species, as for instance in Verbascum Blat- 
taria, this movement is slower, and some time is necessary before the sepals 
assume their final decisive position—that is to say, perfectly connivent, I haye 
also severed the sepals, so as to ascertain their expulsive action; but I cannot 
add anything to what I have already said, unless it be that they have confirmed 
me still more in the opinions expressed. 
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and appears as if varnished. Owing to the above-mentioned 
phenomenon of irritability produced by a stroke given to the 
plant, the base of the sepals, contracting itself as we have 
already stated, presses against the annular projection; and, 


owing to its inclined position, the corolla is pushed forward and 
forced from the thalamus. In Verbascum sinuatum, as in some 
other species, the annular projection does not exist, but instead, 
towards the base, the tube of the corolla is rather swollen (fig. 3, c), 
and thence to as far as the orifice it ends in an inclined plane. 


Besides this special structure of the base of the corolla, we 
must not leave unnoticed another kind of structure which is 
very important—namely, glabrescence or smoothness (almost 
amounting to polish)—which the lower and external part of 
the base of the corolla, covered by the sepals, presents to us. 
All this greatly facilitates the sliding of the sepals on the sides 
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of the corolla, which is generally covered with hairs, often 
plentiful and-sometimes stellate. 

Having set forth these facts, it is easy to see that my obser- 
vations and conclusions do not entirely agree with those expressed 
by Darwin*. He is of opinion that the corolla first separates 
itself from the thalamus, and that afterwards the sepals push it 
off. This opinion would admit of a spontaneous action of the 
corolla in detaching itself from the thalamus; while I believe 
that the fall of this organ is subject to the effort exercised by 
the sepals, and especially by the basal part of them. The 
separating zone, which is not mentioned by Darwin, has not, 
I believe, at this moment and in this case, any other action than 
that of diminishing the resistance of the tissue. It may, however, 
have another function, namely, that of assisting the normal 
detachment of the corolla from the thalamus. 

I would further add that, in order that the irritability of the 
sepals should produce its effect on the corolla, it is necessary that 
the tissues of the flowers should be in a state of turgescence. In 
fact, if we place some cut branches of Verbascwm in water, during 
the first and second day we may notice that its flowers are always 
sensitive to shocks, but that, little by little, this sensitiveness 
diminishes, and the new flowers do not suffer from any blow 
aimed at the branch. 

In conclusion I may state that I should liked to have ex- 
amined more species of Verbascwm, so as to ascertain whether the 
phenomenon is common to all the species, as I believe to be the 
case, but have not had opportunities of so doing. The species 
on which I have experimented are:—Verbascum Blattaria, 
Cedreti, crassifolium, floccosum, garganicum, Lychnitis, longi- 
folium, macrurum, montanum, nigrum, niveum, orientale, pheeni- 
ceum, phlomoides, pulverulentum, sinuatum, Thapsus, thapsiforme, 
virgatum, and many of their forms and varieties. In ail these I 
have noticed the same phenomenon. If even other species 
do not obey this law, the anatomical study of these would certainly 
be interesting, and might serve as a guide and a comparison for 
later and more decisive results. 


* Darwin, ‘ Forms of Flowers,’ p. 78. 
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On the Habits of Lemna minor, L. gibba, and L. polyrrhiza. By 
H. B. Guepy, M.B. (Communicated by W. Borrmve 
Hemstey, F.R.S., A.L.S.) 


[Read 3rd May, 1894.] 


Arter three years’ systematic observations of these plants*, I 
find that in this branch of the subject my notes add but little to 
what Hegelmaier recorded about a quarter of a century ago in 
his general work on the Lemnaceew. Though that work is con- 
cerned chiefly with their structural characters, it cannot easily 
‘be supplemented now without a great amount of observation and 
experiment based on new lines of research. 

These plants at first sight seem well fitted for an inquiry into 
their adaptation to the conditions of their existence; and 
Professor Miall, in an interesting lecture at the Royal Insti- 
tution in March, 1892, treated of some of their relations to the 
physical characters of water. Eminently suited as the duck- 
weeds are for aquatic life, it is a little perplexing that they will 
thrive just as well on wet mud. 

For twenty months I have cultivated Lemna minor on wet 
mud, where it throve and budded all the seasons of the year. To 
give an instance, two plants set apart in October had increased 
to twenty by April, and to fifty by the next October. Nor has 
this long exposure to different habits of life produced any per- 
manent change in the characters of the plants so far as their 
external appearance is concerned. After a culture of twenty 
months on the mud the plants still float on water and retain 
their root-caps, even in cases where the roots have penetrated a 
line or two into the soft mud. The winter fronds of Lemna 
polyrrhiza, also, when placed on wet mud in the spring, bud 
freely, and in the course of a few weeks produce the summer form 
of the plant. Duckweed stranded on the mud during the drought 
of the summer of 1893 remained alive most of the season 
wherever the earth around the ditch or pond remained moist. 
Lemna minor is to be observed flourishing on the wet soil and oozy 
ground in the vicinity of springs some feet above the level of the 
pool beneath; and here it can safely withstand the longest 


* In the South-east of England, in Epping Forest and around Kingston, and 
in the rivers Thames and Lea. 
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drought. It is conceivable that during changes of climate the 
Lemnew might long find a refuge in the vicinity of perennial 
springs. 

Coming to the individual species, I will first refer to Lemna 
gibba. The plants with gibbous fronds as a rule die long before 
the winter, and new plants similar in form appear in April or 
May. Now and then, however, in mid-winter, a few healthy 
gibbous plants are to be found in ditches, ponds, and rivers, 
which bud freely in the spring. A number of plants, kept 
through the winter of 1892-93 in a room without artificial heat, 
retained their buoyancy and gibbous form, and were quite healthy 
when they budded in the spring. The temperature of the water 
was for some weeks under 40° Fahr., and for ten consecutive 
days it was under 36°, the plants being inclosed in ice for a day 
or two. Evidently, therefore, low temperature is not of itself 
injurious to the gibbous plants; and since, as shown below, they 
die in numbers in the tepid water of August after flowering in 
July, their death before winter is due to the exhaustion of their 
vitality and not to the fall of temperature. 

Assuming that this plant is sometimes able and at other 
times unable to float through the winter in the gibbous form, it 
becomes a question, when the plants disappear in the autumn, 
whether the new plants in the spring are produced from seed, or 
whether, as in the case of Lemna polyrrhiza, there is a special 
winter form. Hegelmaier inclined to the latter view in the text 
of his work (page 64), and although the winter form of the 
plant had, in a sense, escaped his observation, in his supplement 
he welcomed the discovery of Dr. van Horen in this respect. 
The following notes bear on this matter :— 

In the first week of July, 1893, I found in the almost stagnant 
water of a ditch, connecting the Diana Pond with the other 
large ponds in Bushey Park, a truly enormous quantity of Lemna 
gvbba, abundantly in flower, and mixed with a large amount of 
separate thin flat fronds, just like those of Lemna minor, and 
also in flower. Mingled with them were a great number of the 
plants of Lemna polyrrhiza, not in flower, but producing the 
winter fronds to an extent I have never seen before or since. 
Beneath the floating mass of duckweed, which was two or three 
inches thick, flourished Lemna trisulca, but not in flower. The 
temperature of the surface of the ditch in the afternoon of 
July 7th was 87° Fahr., and at the bottom, eight inches down, 
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it was 82°. From the run of my series of freshwater tempe- 
ratures, then in progress, it is to be inferred that during the few 
weeks preceding the flowering, the surface must have been 
frequently heated to 80° in the daytime, the nocturnal fall of 
temperature being about half that of the air. Such were the 
thermal conditions under which Lemna gibba flowered. 

Under a lens the gibbous plants had the appearance of pro- 
ducing female flowers, and the separate thin flat fronds male 
flowers, which was due to the circumstance of the pistil alone 
protruding in the one case, and of the stamens, usually two in 
number, alone showing in the other, although in both instances 
the flowers were hermaphrodite. After several visits to the . 
‘ditch, only one or two rare exceptions to this rule were found, 
namely, where the gibbous plants had evolved stamens. It 
seemed, therefore, as if the flowers were functionally unisexual. 
However, no plants in the fruiting-stage came subsequently to 
my notice. Under observation at home, the flat fronds were 
produced by budding by the gibbous plants, the process being 
rapid, and their stamens visible through their substance before 
they floated away. 

The flowering period covered the greater part of July. 
During August the gibbous plants produced abundantly thin 
and flat fronds, which were now flowerless and of a dark green 
hue. These new fronds presented a great contrast in colour to 
that of the mother plants, had in each case a single root, and 
showed the three distinct nerves which, according to Hegelmaier, 
characterize the flatter forms of Lemna gibba. Such proved to 
be the winter plants, and, asin the case of Lemna polyrrhiza, 
they were extensively produced in summer. Their appearance 
in August was accompanied by the death of a large number of 
the gibbous mother plants, both in the ditch and in my vessels 
at home, a result which certainly could not have been the effect 
ot low temperature. The remainder of the gibbous plants pro- 
ceeded actively with the development of winter fronds during 
September and October, and it was not until early in November 
that the characteristic forms of the plant had disappeared. At 
this time their dark green flat offspring were budding freely, 
both in the ditch and at home, some at the surface and some at 
the bottom; but those afloat could always be sunk by a touch; 
and, in fact, it was not until March that the winter plants could 
float independently, though many of them remained at the . 
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surface owing to their power of repelling water after being 
floated up by bubbles. As the winter advanced, the fronds lost 
their dark hue and the distinctness of their nerves; and after the 
beginning of the year the plants could not, in general form 
and appearance, be distinguished from those of Lemna minor. 
Budding, which had been suspended during the winter, began 
briskly early in February, similar fronds being produced; but 
up to the fourth week of April they exhibited only a slight 
sponginess in appearance, and would have been taken for 
vigorous forms of Lemna minor. Up to the time of writing, it 
was evident from the temperature observations made at the 
ditch and in my vessels, that for the development of the gibbous 
character the winter plants require, for a week or more, an 
average daily maximum temperature at the surface of the water 
of not much, if at all, under 70° Fahr. 

1t would seem from the above that the form in which Lemna 
gibba passes the winter in this climate depends a good deal on 
the thermal conditions of the locality it frequents in summer. 
Where the water is cool and there is little or no surface-heating, 
as in a spring-fed brook or in a river, the gibbous plants would 
never flower and probably also would not develop special winter 
plants, but would float unimpaired through the winter. In the 
warm and stagnant water of a shallow ditch the plants would 
most often flower; but the flowering process, by exhausting 
their vitality, would result in the intervention of a peculiar 
winter form. That the intervention of a special winter form 
depends indirectly on a high summer temperature seems a little 
paradoxical; but my temperature observations indicate that 
there is much to learn about the habits of this plant. 

Lenna polyrrhiza, like Lemna gibba, has a winter form, but 
the resemblance there ends. Whilst with Lemna gibba the 
winter fronds, after detachment, bud in the autumn and pass the 
winter as complete plants, which attain in the spring the peculiar 
gibbous form, with Lemna polyrrhiza the winter frond remains 
solitary and produces, by budding, the summer plant without 
ultimately becoming incorporated with it. When the winter 
frond of Lemna polyrrhiza has performed its office, it becomes 
sickly, sinks, and dies. 

The description of the solitary, dark green, reniform, and 
rootless fronds that enable Lemna polyrrhiza to pass the winter 
in this climate without seeding, will be found in Hegelmaier’s 
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work. As pointed out there, though destined for the winter, 
they are largely produced in summer, and, as before remarked, 
they never came under my notice growing in such numbers 
from the mother plant as in the first week of July in the tepid 
water of a stagnant ditch where Lemna gibba was in flower. 
This budding process goes on until about the end of October, 
when the summer plants all die. My temperature observations 
during the autumns of 1892 and 1893 on the Thames above 
Kingston and on several ponds in that neighbourhood, all plainly 
indicate that when the surface temperature in the day falls short 
of 50° Fahr. rapid decay and death of the summer plants ensue. 

The winter fronds of Lemna polyrrhiza, when first detached, 
nearly always sink; but occasionally they cannot be sunk, such 
fronds being rather thicker than the average. Whilst some pass 
the winter afloat, others spend it at the bottom. Hegelmaier 
speaks cf them as all remaining under water; but they vary 
much in this respect with the character of the weather at the 
time of their growth, and with the other conditions under which 
they are developed. They are to be found constantly in winter 
amongst the floating seed-drift of the rivers Lea and Thames, 
and of the ponds around Kingston ; and through the past winter 
they floated in great numbers on one of the Home Park ponds. 
In a fine calm autumn with plenty of sunshine, the sunken 
winter fronds in the shallow water are very liable to be floated 
up by air-bubbles, and they acquire independent floating powers 
at the surface. In such weather, also, the mother plants 
die slowly, and their winter offspring remain sufficiently long 
attached to be able to float of themselves. On the other hand, 
in rainy and windy autumns the disturbance of the surface of 
the water brings about the detachment of the winter fronds 
before they can float, and they all go to the bottom. 

During two winters I have kept under observation both the 
winter fronds that could not be sunk, and those that remained at 
the bottom. Various agencies assist in floating up the sunken 
fronds in spring. When exposed in a clean glass vessel to 
moderate sunshine, they are carried up by bubbles of their own 
forming, and, throwing off the water, they emerge at the surface. 
For the first few days they can always be sunk at a touch, but 
after that they float of themselves. Without the sun, these 
fronds usually remain at the bottom, become sickly, and die. 
Those that have remained under water all the winter are able to . 
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throw off the water from the first, and do not acquire this power 
at the surface. If there is any impediment to rising, the sunken 
fronds begin to bud at the bottom, and through the buoyancy 
thus obtained they sooner or later appear on the top. Usually, 
however, the sunken winter frond is independent of its own 
efforts in floating up. The bubbles, evolved in quantity through 
the excitement of vegetable activity on the mud of the pond, 
carry them up in numbers, and once at the surface their 
power of throwing off the water keeps them afloat, and in 
calm dry weather they will, in a few days, acquire independent 
buoyancy. 

The time when the winter fronds of Lemna polyrrhiza begin 
active budding is generally in April; but this is mainly deter- 
mined by the temperature of the water, and though the amount 
of sunshine received is the same, the fronds in the shallows will 
always be more advanced in the growth of the summer plants 
than those in the cooler and deeper water. 

In considering the temperature at which the winter fronds 
begin to bud into the summer plants, it is as well to remember 
that an estimate of the initial temperature of budding or of ger- 
mination of a water plant, to be of any practical value, should be 
brought into some kind of relation with the thermal régime of a 
ditch, pond, or river *. This subject can only be touched upon 
here. Rivers, on account of their lack of surface-heating, their 
small daily range of only one or two degrees (Fahr.), and their 
comparatively uniform rise of temperature with the advance of 
spring, afford very valuable opportunities of ascertaining the 
temperature of budding or germination of floating plants or seeds. 
Here a single forenoon observation gives the day’s:mean tempe- 
rature. With ponds we get the disturbing influence of daily 
range, not very marked it is true; in the centre of-a pond 
it would be only five or six degrees, but considerable at the 
_ margin, where it would amount to some twelve or more degrees. 
A comparison of the daily mean temperatures of a river and 
a pond is, therefore, theoretically open to objection; but in 
practice inconsistent results are not obtained. 

From my Thames observations I estimated the initial tempe- 
rature of active budding in the river, in the case of the winter 
fronds of Lemna polyrrhiza, at about 55° Fahr., sometimes more 


* Tam dealing with this subject in a series of papers, of which the first 
was read before the Royal Physical Society of Edinburgh in January. 


HABITS OF SPECIES OF LEMN 2. 3829 


and sometimes less, this being the mean temperature of the week 
preceding the budding. Imitating at home the thermal con- 
ditions of the central parts of a pond with a daily range of 
five or six degrees, my estimates of two different years were 51° 
and 53°. Observations in the shallow water of a pond, where 
the range is more than twice as large, gave me estimates of 
between 53° and 54° as the mean temperature of the preceding 
week. It will thus be seen that the results obtained are much the 
same whether in the shallows or centre of a pond, or in a river. 

Since, however, it is at the margins of ponds that these winter 
fronds gather in the spring, I will deal more particularly with 
this part of a pond, not only as regards the daily mean tempe- 
ratures, but also with regard to the run of the daily maximum 
. temperatures. When, as is usual at the beginning of April, the 
temperature of the water rises to 60° in the day, and the daily 
mean is 53° or 54°, the winter fronds commence to bud briskly. 
When the daily maximum rises to 65°, the summer plants are 
half developed. When it rises usually to 70°, as happens in 
May, the fully-formed plants abound: this represents a daily 
mean of 62° or 63°, and it is noteworthy that it is not until the 
temperature of the river Thames reaches 60° that the summer 
plants are found on its waters, the river lending its testimony to 
the evidence of the pond. 

Coming to Lemna minor, my notes contain nothing that in 
any way supplements Hegelmaier’s description of their habits. 
During three winters, both at home and in the ponds, they have 
floated to the spring. In three successive springs in my green- 
house, they began to bud many weeks before the winter fronds 
of Lemna polyrrhiza, in the same vessel, showed signs of com- 
mencing. At the margin of a pond they begin to bud actively 
when the mean maximum temperature of the water for a week 
reaches 45°, which represents a mean temperature of about 40° 
for that period. ' 

The seeds came under my notice in February 1891 and 1894, 
floating amongst the seed-drift of ditches, ponds, and rivers, sub- 
sequently germinating at the surface, and producing the typical 
plant. On February 2nd of this year there were a few seeds 
germinating in a pond where I was recording the temperature, 
an observation which enables me to say that the thermal con- 
ditions requisite for germination are the same as above given for 
the budding of the fronds in early spring. The budding and 
germination were going on side by side in the same pond. 
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Estimates of Pond and Ditch Temperature for the week preceding 
Germination, etc. (Fahr. scale). 


Obs. Species. Date. Mean Temp. smo ig 
Germination. | L. minor*. Harly in Febr. 40° 45° 
Budding in LL. minor. Early in Febr. 40° 45° 

spring. 
ie L. gibba. Febr. 45-46° DIS 
A L. polyrrhiza. | Early in April. 52-53° 60° 
Full develop-| L. gibba. May. 61-62° 69-70° 
ment of the 
summer plant.) L. polyrrhiza. | May. 62-63° 70° 
Flowering. LL, minor. June. 65° 72-73° 
$3 L, gibba. July. 73° 80° 
Death of the L. polyrrhiza. End of October or Under 50° 
summer plant. early in Nov. 


* Tn a previous spring the seeds of Lemna minor germinated at the latter 
part of February, but no temperatures were recorded. Mr. W. Wilson 
(Hooker’s Botan. Miscell. vol. i. p. 145) regards April as the usual time for 
the germination of the seeds of Lemna gibba, but he experimented on some 
which had been kept dry throughout the winter. 


Norns, Sept. 12th, 1894.—I have since learned that Micheli 
described the flowering of Lemna gibba in language similar to my 
own (Journ. de Phys. tome 82, p. 107). This plant has behaved 
very differently during the cool and unsettled weather of the 
past summer. The gibbous fronds did not appear until early in 
July, and very few flowered, showing only the pistil, as before. 
No winter flat fronds have been developed. A recent experi- 
ment has proved that Lemna polyrrhiza is able to go through all 
its stages of growth on wet mud. Winter fronds placed on wet 
mud in March gave rise to the characteristic summer plants, 
which in their turn are now producing the winter fronds.— 


Br. 
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* Hepattcm ELiortran#, insulis Antillanis S% Vincentii et 
Dominica a clar. W. R. Elliott, annis 1891-92, lecte, 
Ricarvo Spruce determinate. 


[Read 21st December, 1893.] 
(Pirates XX.-XXX_) 


THE new species in the following list of the Hepatiecs collected 
by Mr. W. R. Elliott in the British West Indies during the 
years 1891 and 1892, on behalf of the Joint Committee of the 
Royal Society and the British Association for the Exploration 
of the Natural History of the West Indies, seem not to have 
been described before. In some of. the finest and most con- 
spicuous species of his gathering he had been anticipated by 
Eggers, Wallis, and others, who had previously found them in 
otber isles of the Antilles, or on the mainland of S. America, in 
Venezuela and New Granada. Good descriptions of them have 
been given by Herr Stephani in the pages of ‘Hedwigia’ for 
the years 1888 and 1892. Those here described are mostly 
minute species and include no novel types, but are some of 
them interesting as adding new forms to groups of which only a 
few species were previously known. 

Since the publication of Swartz’s ‘ Flora Indie Occidentalis,’ 
vol. iii. (1806), where several West-Indian hepatics were 
described for the first time, and often very incompletely, with 
some confusion of allied forms under the same name, there has 
been no attempt at a complete hepatic flora of the whole group. 
The only island which has been systematically explored for 
hepatics is Porto Rico, where the Kunstgiirtner C. Schwanecke 
gathered them during three years (1847-50); and his specimens, 
comprising 58 species, were published by Hampe and Gottsche in 
‘Linnea’ for 1853 (pp. 333-357). Nearly 40 years later (1885-7) 
Sintenis added largely to this total, and Stephani’s enumeration 
of the entire hepatic flora amounts to 111 species (‘ Hedwigia,’ 
1888, pp. 276-302). In 1845 Montagne described the few 
Cuban hepatics known to him in Ramon de la Sagra’s ‘ Historia 
fisica....de la Isla de Cuba,’ vol. ix. 1845, and was able to 
give for the first time a figure of the perfect plant of the curious 
Oyathodium cavernarum. I also gathered this plant, but sterile, 
in a cave at the foot of the volcano Tunguragua in Ecuador 
but inadvertently omitted it from my enumeration, “ Hepatice 
Amazonice et Andine,”’ in Trans. Bot. Soc. Edinb. xv. (1884). 

[At this point the MS. of Mr. Spruce’s preface abruptly enda, 
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and within two or three days after he wrote these last words he - 
was taken from us. He intended no doubt to cite the chief 
papers that treat of the Hepatics of the West Indies; and for 
the benefit of those who are interested in the paper the following 
notes are added. 

Montagne’s Cuban list contained 32 species; and some years 
later additions to it were found among the hepatics gathered by 
the American traveller Charles Wright, which were named by 
Gottsche and distributed without numbers by Asa Gray after 
the collector’s death in 1885. From Jamaica 388 species are 
recorded in H. Boswell’s list in the ‘ Journal of Botany,’ 1887, 
p. 49; and 4 more occur in a paper by Lindenberg and Hampe 
in ‘ Linnea,’ 1851, pp. 300, 640. From San Domingo 34 species 
gathered by Eggers are given by Stephani in ‘ Hedwigia,’ 1888, 
p- 299, and in the same paper 6 are mentioned as coming from 

‘Dominica, 3 of which do not occur in Mr. Elliott’s collections. 

The French Antilles—Guadeloupe and Martinique—which are 
the neighbouring islands to, Dominica, have been searched in 
late years and, in M. Bescherelle’s recent list in ‘ Journal de 
Botanique,’ 1893, pp. 174, 183, present a total of 148 species; 
but they will probably prove more fruitful than this, for their 
united area—about 1100 sq. miles—is more than double that of 
Dominica and St. Vincent, which is only 415 sq. miles and yet 
has produced, as will be seen in the following list, 162 species, of 
which 80 are new, and in addition to which several other species 
are likely to be found by future collectors. The results which 
have been attained in other islands, such as Trinidad, Barbados, 
and St. Kitts, must be sought in the ‘ Synopsis Hepaticarum,’ 
1844-7, and in the series of monographs of genéra which are 
being produced with such industry by Herr Stephani. 

Mr. Spruce’s paper has been recast so as to bring the list of 
species, the descriptions, and the notes into one series. The 
author left a number of short notes which have been expanded ; 
but a few which were so brief as to defy interpretation have 
been omitted. A. few extracts from his letters have been 
added. The drawing of the plates has been supervised, and an 
explanation of the figures prepared. The numbers and localities. 
have been carefully collated with Mr. Elliott’s collections and 
corrected where necessary, and two species which Mr. Spruce 
had identified but omitted to put in his list have been included. 
The references to published descriptions have been looked up 
and inserted.— A. Gupp. | 
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Subordo I. JUNGERMANNIACEA. 
Tribus Il. JUBULEZ. 


Genus 1. Fruntanra, Raddi. 


Four species have been recorded from the French Antilles ; 
and of these only one appears in Mr. Elliott’s collections. This 
is F. atrata, a not uncommon plant in the mountains of nearly 
the whole of tropical America. In the Andes I have seen it 
growing in huge masses half-a-yard long. 

1. F. (§ Cnonanrueria) arrerina, Zayl. in Syn. Hep. p.413.— 
St. Vincent, Richmond Peak (215). Dominica, River Douce 
Valley (704), Shawford Estate (898). 

2. F. (§ Mereoriopsis) arrata, Nees, in Syn. Hep. p. 463.— 
Dominica, Morne Trois Pitons (491), Morne Diablotin (648, 
688). Var.— St. Vincent, Richmond Peak (215). Pendulous 
from trees. 

3. F. (§ THyopsrenta) sPATULIFLORA, Spruce, n.sp. (Tab. XX. 

figs. 1-4.) 

Monoica, pusilla, prostrata, rufo-badia, caule pollicari vage 
sat ramoso. olia fragilia, subplana, subdivergentia, inferiora 
contigua, ramia imbricata, oblique subsemiovata, rotundata, raro 
abrupte subacuta; cellule preminute, subpellucide, equaliter 
incrassate, trigonis vix ullis; lobulus folio triplo fere brevior, 
cauli parallelus et subcontiguus, breviter conico-cylindricus, 
obtusus. Foliola foliis plus duplo breviora, pallida, tenera, 
appressa, oblonga, plana, ultra +fissa, segmentis obtusis. lores 

@ in caule et ramis terminales; bractee foliis dimidio longiores, 

profunde complicato-bilobe, lobo antico oblique oblongo-rotun- 

dato, postico subminore et angustiore, lanceolato; bracteola 
magna, cuneato-obovata, ad 3 biloba, complicato-carinata, lobis 
lanceolatis conniventibus (arte expansis divergentibus). Per?- 
anthia emersa, compresso-trigona, spatulata, supra basinobconicam 
fere quadrata, apice lato retuso vel subobcordato brevirostria. 

Andreeia brevia, paucijuga.— Folia 4 x *38—35, lobulus .15, cellule 

sly 3 foliola, 18 x ‘12; bractee (lobus) ‘6 x°35, bracteola *8 x ‘65 ; 

perianthia 1:05 X°8 min. 

Hab. Ad cortices in situ Laudat, ins. Dominica (Exutorr, 
no. 857, a. 1892),—Florescentia monoica et stipulis planis, 
precipuetamen forma perianthii singulari, a plerisque Zhyopsiellis 


distat. 
23B2 
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4, Frunnanta (§ DrAsTaLoBa) CAULISEQUA, Wees, in Syn. Hep. 
p- 448.—St. Vincent, Wallilaboo Valley (177). Dominica, 
Morne Anglais (492). On bark. 


5. F. (§ Drasratosa) suptinisstma, Lindenb. in Syn. Hep. 


p- 443.—St. Vincent, Richmond Peak (208). On bark. 


Genus 2. Leseunea, Lib. 


There are 66 species in Mr. Elliott’s collections; whereas 42 
have been recorded from the French Antilles. 


Subgenus 1. Ompnatantuvs, Lindenb. et Nees. 

6. LeseunrA FILIFORMIS, Mont. in D’Orb. Voy. Am. Mér., Bot. 
Crypt. p. 64; Omphalanthus filiformis, Nees, in Syn. Hep. 
p- 304.—Dominica, Roseau Valley (62), creeping on Plagio- 
chila; Morne Micotrin (66), sine loc. (516). 


Subgenus 2. SrrcroLesEUNEA, Spruce. 
» 
7. L. sqguamata, Nees, in Syn. Hep. p. 322.—St. Vincent, Bon- 
homme Valley (93). Dominica, Morne Couronne (225). 


Subgenus 3. Nevroreseunna, Spruce. 
8. L. portoricensts, Hampe et Gottsche, in Linnea, xxv. 
(1852), p. 852.—Frustulum in Plagiochila carpsi. 


9. L. Brevrenit, Gottsche, in Syn. Hep. p. 324.—Dominica, 
Roseau Valley (80). 


Subgenus 4. Bryoprerts, Nees. 


10. L. towerspica, Spruce, in Trans. Bot. Soc. Edinb. xv. 
p- 114.—Dominica, Morne Diablotin (642). * 


Subgenus 5. AcrotesEuNEA, Spruce. 

11. L. rorunosa, Spruce, in Trans. Bot. Soc. Edinb. xv. polize 
Phragmicoma torulosa, Lehm. & Lindenb. in Syn. Ben 
p. 294.—St. Vincent, Fancy farm (343).—[Mr. Spruce made 
a note in his MS. of the four species Acrolejewnea atroviridis, 
torulosa, juliformis, and polycarpa; but whether because he 
considered them all closely allied, I am unable to say. He 
told me in a letter that one of the main differences of A. atro- 
viridis from its nearest ally, A. torulosa, is that the perianth 
of the latter has 7 to 9 plice or keels, whereas that of 
A. atroviridis has only 4—2 marginal, 2 postical—aA. G.] 
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12. LeseuNEA (§ ACROLEJEUNEA) ATROVIRIDIS, Spruce, n. sp. 
(Tab. XX. figs. 5-10.) 

Dioica, pusilla, late cxespitosa, sordide viridis, nigricans, in 
wtate sepe aterrima; caules j~3-pollicares, e caudice procum- 
bente ramoso orti, simplices vel parum ramosi, equifoliati. Folia 
imbricata, patentia, subdivergentia, supra basin saccatam trans- 
verse oblonga rotundata valde recurvo-concava, medium versus 
sinuato-complicata, Jobulus plus duplo brevior, turgidus, quasi- 
concheformis, margine tamen planus, apice rectangulus, sepe 
reclusus ; cellule parvule, subconformes, trigonis nullis mini- 
misve. Foliola plus triplo breviora, dissita, late cuneato- 
orbiculata reniformiave, tenuissima, cellulis minoribus  sub- 
quadratis rectangulisve. Flores in caule, rarius in ramo, 
terminales ; bractee foliis paulo longiores, plane, oblique ovales 
obtusate, lobulo perparvo plano liueari vel anguste triangulari 
basi aucte; bracteola vix brevior late obovata rotundato- 
truncata, libera. Pervanthia emersa, pyriformia, sat compressa, 
antice subdepressa, posticealtiuscule bicarinata, margine carinisque 
repando-scaberula.— Folia ‘7 x°6 (basi) x°5 (ad lobuli apicem), 
lobulus °3, cellule 3, ; foliola *2 x *3-"35 ; bractee *8 x5, bracteola 
‘75X'6; perianthia 13x °8 mm. 

Hab. Ins. Sti. Vincenti, Richmond Valley, ad rivuli exsiccati 
lapides (Exumrr, no. 219, Febr. 1892)—Ab Aerolejeunea 
torulosa, L. et L., affini, satis diversa, periauthio precipue solum 
4-(nee 7-9-)plicato. 


Subgenus 6. LopHotEeseunnra, Spruce. 


13. L. Saermana, Mont. in Syn. Hep. p. 314.—St. Vincent, 
Richmond Valley (212). 


Subgenus 7. Praryiesnunna, Spruce. 
14. L. eranutara, ees, in Syn. Hep. p.311.—St. Vincent, Rich- 
mond Valley (221). 


15. L. vincentTina, Gottsche, in Syn. Hep. p. 313.—Dominica, 
Morne Diablotin (674).—This species has not been noticed 
among Mr. Elliott’s collection from St. Vincent; nor has 
another species—LZ. Hobsoniana, Lindenb.—which was 
gathered on Mt. St. Andrews by Hobson in 1822. Stephani 
indicates ZL. transversalis among Eygers’s gatherings in 
Dominica (‘ Hedwigia,’ 1888). 
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Subgenus 8. ArcHILEJEUNEA, Spruce. 
16. Leseunea xantHocarPA, Lehm. et Lindenb. in Syn. Hep. 
p- 330.—Dominica, Morne Trois Pitons (70), Morne Couronne 
(231), River Douce Valley (710).—This plant, which is absent 


from equatorial America, occurs in Guadeloupe, Bolivia, and 
Africa. 


Subgenus 9. BracuioLEeJeuNEA, Spruce. 
17. L. srcotor, Mont. in D’Orb. Voy. Am. Meér., Bot. Crypt. 
p- 349 ; Phragmicoma bicolor, Nees, in Syn. Hep. p. 294.—St. 
Vincent, Fancy farm (343). 


Subgenus 10. HomarorEseunga, Spruce. 

18. L. Bracurata, Nees, in Syn. Hep. p. 3138; Phragmicoma 
Guilleminiana, Nees et Mont. in Syn. Hep. p. 293.—St. 
Vincent, Richmond Peak (210). Dominica, Morne Trois 
Pitons (764). 


Subgenus 11. OponroteseunEa, Spruce. 


19. L. punutata, Nees, in Syn. Hep. p. 326.—Dominica, Morne 
Couronne (233), Morne Trois Pitons (760). 


20. L. cumropnyia, Spruce, in Trans. Bot. Soc. Edinb. xv.p.147 ; 
var. PAROICA.—St. Vincent, Mt. St. Andrews (146), Richmond 
Peak (356). Dominica, sine loc. (516). In foliis vivis. 

In the S. American plant described by me (op. cit. p. 147) the 
inflorescence is monoicous (autoicous), the male organs being 
contained in separate branches from the female. But in the 
St. Vincent plant similar male branches have a female flower in 
the terminal bud, which is often fertile, thus constituting a 
paroicous inflorescence. As I can find no other difference what- 
ever, I must refer both forms to a single heteroicous species. 

Herr Stephani has lately referred this plant to L. Sieberiana, 
Gottsch., a Mauritian species, described in ‘Synopsis Hepatic.’ 
p- 328, with “foliis margine supero apiceque minute serrato- 
denticulatis, infero subintegerrimis ;” whereas L. cherophylla 
has the leaves equally and somewhat strongly dentate all round. 
Moreover, L. Steberiana is said to be sterile, and is therefore 
probably dioicous ; whereas I have never seen L. cherophylla 
without perianths ; nor is any mention made of the cordate base 
of the stipules, so conspicuous in the latter. The plant grows 
always on living leaves, along with the two following Odonto- 
lejeunee, and sometimes with species of other subgenera. 


| 
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21. Leseunra convexistrpa, Lehm. et Lindenb. in Syn. Hep. 
p- 328.—St. Vincent, Gibson mtn. (2), Mt. St. Andrews 
(48, 66, and 145), Morne Garu (54), Richmond Peak (354). 
Dominica, Morne Couronne (245 and 778), windward road to 
the Lake (508), and sine loc. (516). 


22. L. pervvrana, Lehm. et Lindenb. in Syn. Hep. p. 339.—St. 
Vincent, Morne Garu (55), Richmond Peak (356). Dominica, 
Morne Couronne (245), and sine loc. (516). 

Var. PARVIstipuLa, Spruce.—St. Vincent, Richmond Peak (354). 


23. L. acceprns, Gottsche, in Syn. Hep. p. 339.—St. Vincent, 
Mt. St. Andrews (84). Dominica, Morne Couronne (516). 


24. L. surtyamensts, Mont. in Ann. Sc. Nat. sér. II. xv. p. 110; 
et in Syn. Hep. p. 329.—St. Vincent, Richmond Peak (356). 


Subgenus 12. Prrononeseunna, Spruce. 


The specimens referred to this subgenus are nearly all in 
small quantity, creeping over other hepatics or on living leaves, 
especially of ferns. In a final revision of my own plants I found 
several new species of this group, some of them in sufficient 
quantity to be distributed in my ‘ Exsiccate’ (Malton, 1892), 
and three of these reappear in Mr. Elliott’s collection. 


25. L. penticunata, Nees, in Syn. Hep. p. 337.—St. Vincent, 
Richmond Peak (208). 


26. L. vutcantca, Spruce,n.sp. (Tab. XXI. figs. 1-3.) 

Monoica, virescens, flaccida, caule prostrato sesquipollicari 
inequaliter pinnato et bipinnato. Folia subcontigua vel parum 
imbricata, late patentia, semicordato-ovata subdimidiata, acuta 
vel vix subacuminata, toto margine minute crenulata serrulatave, 
sinuato-complicata, lobulo 4plo breviore, semiovoideo subinflato 
subapiculato; cellule parve, subconformes, pellucide, trigonis 
nullis. Foliola distantia, obovato-rotunda, profunde bifida, 
segmentis acutis. Flores Q in ramulo brevi simplice insidentes ; 
bractee foliis xquilonge, oblique lanceolate, lobulatw; bracteola 
anguste lanceolata, ad medium bifida, segmentis erectis acutis. 
Perianthia emersa, late obcordato-cuneata, compressa, margine 
supero subdenticulata. Andrecia folio caulino sublongiora, 
paucijuga.— Folia 6 x 4-45, lobulus 125, cellule 7-353. foliola 
13; bractee ‘55, bracteola *5 x°2; perianthia ‘7 X°5 mm. 

Hab. Ins. Dominica, super alias hepaticas repens juxta 
craterem yolcanicum Grande Souffriére dictum, alt. 3000 ped. 
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(Extrorr, no. 875, Dec. 1892).—Prionol. denticulate ( Web.) 
convenit floresc. monoica, ramulo @ simplicissimo, differt foliis 
solum acutis, trigonis cellularum nullis, foliolis minutis, ete.— 
Pr. emula, G., sat similis, folia habet grosse serrata et perianthia 
subciliata. 


27. LEsJEUNEA LACINIATO-ALATA, Spruce, herb— Dominica, Morne 
Micotrin (106), on Plagiochila Breuteliana. (Chimborazo, R. 
Spruce, anno 1860.) 


28. L. pisstrrFoLia, Spruce, n. sp. 

Dioica, rarius monoica, pusilla, pallida, caule semipollicari, 
prostrato, fragili, vage ramoso. Folia dissita, patentia vel erecto- 
patentia, a basi constricta obovata, apiculato-acuta, raro sub- 
obtusa, subsinuatc-complicata, lobulo vix triplo breviore, ovoideo, 
inflato, margine toto fere muricato-serrulata ; cellule minutule, 
trigonis vix ullis, ocello nullo. Foliola parva, foliis 4plo fere 
breviora, orbiculata, ultra 3 bifida, sinu segmentisque acutis. 
Flores ramulo brevissimo simplice constantes ; bractee foliis 
equilonge, sngustiores, lobulo plano, fortius serrulate. Peri- 
anthia emersa, obcordato-obconica, compressa, margine supero 
inequaliter spinulosa. Andrecia terminalia sepe longispica.— 
Folia *4.x +25, lobulus *15, cellule = 5; foliola +125 x°125; peri- 
anthia ‘6 X ‘4 mm. 

Hab. Ins. Sti. Vincentii, in monte Richmond, supra Tricho- 
manis sp. frondem, ZL. Gwadalupensi. consociata (ELuiorr, 
no. 355 p. p., Feb. 1892).—Plantam ¢ ejusdem speciei possideo 
ad fluv. Bombonasa a meipso lectam anno 1857, necnon inter 
hepaticas Bolivianas a cl. RusBy lectas inventam. 


29. L. pecora, Tayl. ?, in Syn. Hep. p. 755.—St. Vincent, Rich- 

mond Peak (208). 

30. L. rracnyoprs, Spruce, n. sp. 

Dioica, pusilla, rufo-badia, caule pollicari vage ramoso, ramis 
sepe elongatis polyphyllis. Folia dense imbricata, decurvo- 
concava, sepe subsecunda, oblique semicordato-oblonga, acuta, 
rarius subapiculata, tota facie externa cellulis prominulis tuber- 
culata, margine muricato-serrulata, valde sinuato-complicata, 
lobulo triplo breviore, turgide saccato, margine inflexo subhori- 
zontali ; cellule mimutule, subopace, trigonis conspicuis. Foliola 
preminuta, caulem vix excedentia, orbiculata, ad 4 bifida, seg- 
mentis acutis. Flores Q ramulo brevi simplice insidentes ; 
bractee foliis sat longiores, patentes, oblique ovales, subacu- 
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minate, integerrime vel paucidentate, late lobulate; bracteola 
ovali-lanceolata, ad 4 fere bifida, segmentis subacuminatis.— 
Folia *375 X°35 (cum lobulo) x*25 (sine lobulo), lobulus *125, 
cellule 3. ; foliola ‘07 ; bractee *5 mm. 

Hab. In monte Diablotin insule Dominice, super alias 
hepaticas reptans (Exuiorr, no. 646, Oct. 1892). 


31. LEJEUNEA GUADALUPENSIS, Lindenb. in Syn. Hep. p. 340. 
(Tab. XXI. figs. 4, 5.)—St. Vincent, Richmond Peak (355), in 
Trichomane. Dominica, Roseau Valley (60), “a meagre variety 
differing in the nearly equal leaf-cells—not wider and laxer 
about the middle of the leaf... . Z. guadalupensis is the only 
Prionolejeunea with quite entire leaves; but the compresso- 
trigonous perianths with toothed margins, seated on a short 
proper branch, declare its affinity with ZL. denticulata, &c.” 
[Spruce in litt. Nov. 6th, 1893.] 


32. L. vatipruscuLa, Spruce, Hepat. Amaz. et And. exsice. anno 
1892.—St. Vincent, Souffriere (227). Dominica, Morne 
Micotrin (86). 

This plant, which was first found in the Eastern Peruvian 
Andes, agrees with LZ. microdonta, a common Amazonian species, 
in the very short fertile ramulus putting forth a minute subfloral 
innovation, but differs in its abruptly apiculate (not very obtuse) 
leaves, and its deeply obcordate perianth, which is bordered in 
the upper half by a narrow incised wing. 


33. L. vaaans, Spruce, n. sp. 

Dioica, virescens, prostrata, flaccida, caule sepe bipollicari, 
crebre sed inequaliter bipinnato. Folia subimbricata, diver- 
gentia, decurva, oblique semicordato-ovata, subabrupte acuminu- 
lata, acuta, e cellulis marginalibus conicis, acutis obtusisve, den- 
ticulata, sinuato-complicata; lobulus triplo brevior, inflatus, 
oblique ovato-lageniformis, margine apiceque involutus; cellule 
parve, trigonis conspicuis. oliola parva, plus triplo breviora, 
orbiculata, ad 3 bifida, segmentis acutis. lores 2 in ramo 
brevi terminales, innovatione sepe elongata suffulti. Bractee 
tener, foliis minores, oblique obovatie, lobulo lineari auctw ; 
bracteola oblonga, bifida. Perianthia alte emersa, obcor- 
dato-cuneata, compressa, apice lato retusg subalato, setuloso 
erosulove. -Andrecia folio collaterali vix longiora, 3—5-juga, in 
planta propria—Folia 5 x°35, lobulus ‘18, cellule ds; foliola 
15 X ‘15; bractee ‘4, bracteola *3x°15; perianthia “75 X°6 mm, 
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Hab. Insula Sti. Vincentii, super montem Richmond, in Pla- 
giochilis repens (Exuxtort, no. 203, Feb. 1892). 

L. validiuscula (Hepat. Spruceane exsice. anno 1892) affinis, 
distat floribus monoicis, 2 ramulo perbrevi, innovatione sepius J 
suffulto ; foliis parvilobulatis, trigonis cellularum vix ullis ; foliolis 
duplo majoribus, profundius fissis; perianthiis apice profunde 
emarginatis. 

34. Lrseunra EFFUSA, Spruce, 0D. sp. 

Dioica, albicans, caule 2-pollicari, flaccido, fragili, vage ramoso, 
in matrice repens. Folia subimbricata, subdivergentia, decurvo- 
concava, a basi constricta semicordato-ovata, abrupte apiculata 
cuspidatave—caulina interdum solum acuta, toto ambitu celluloso- 
serrulata-crenulatave, valide sinuato-complicata; lJobulus triplo 
brevior, turgidus, saccatus, margine apiceque incurvis; cellule 
parve, subequales, trigonis minutis vel vix ullis, pauce (2-4) 
sub lobuli margine ceteris majores, vacuex, ocellum sistentes. 
Foliola parva, lobulis subbreviora, subrotunda, ad 4 obtuse bi- 
fida, segmentis obtusis rarius acutis. Andrecia plerumque 
brevispica. Flores Q ramulo brevissimo simplice constantes. 
Bractee foliis sat minores, serrulate, lobo ovali-lanceolato 
acuto, lobulo vix duplo breviore obtuso; bracteola obovato- 
lanceolata, ad 4 fissa, sinu segmentisque acutis. Perianthia alte 
emersa, anguste obcordato-cuneata, compressa, subtus convexa, 
Margine supra medium sparsim denticulata.— Folia °5 x °32, 
lobulus -16, cellule 35 ; foliola 15x15 mm. 

Hab. In monte Chimborazo super Plagiochilas repens (R. 
Spruce, 1860). Situ simili montis Sti. Andree ins. Sti. Vincentii 
legit cl. Extiort, sub no. 83, anno 1892.—A Pr. denticyulata distat 


florese. dioica, foliis haud acuminatis, cellularum trigonis sub- 
nullis, ete. 


35. L. Leprocarpta, Spruce, in Trans. Bot. Soc. Edinb. xv. 
p- 159.—St. Vincent, Mt. St. Andrews (84). 


Subgenus 18. Drepanoteseunna, Spruce. 


36. L. incnoata, Meissn. in Syn. Hep. p. 343.—St. Vincent, 
Mariaqua (22), Richmond Peak (356). Souffriére, forma foliis 
secundis (227).—Var. peRtssoponta, S.; foliis spina longa 
margine antico auetis. Dominica, sine loc. (516). 


37. L. aNopLANTHA, Spruce, in Trans. Bot. Soc. Edinb. xv. 
p- 189.—Dominica, Basin Will (505). 
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Subgenus 14. Carrtoteseunga, Spruce. 

38. Leseunea trneata, Lehm. et Lindenb. in Syn. Hep. p. 371.— 
St. Vincent, Souffriére (48), Mt. St. Andrews (69), Richmond 
Peak (163). Dominica, Morne Micotrin (90), Morne Diablotin 
(673). Notinfrequent in both the islands, but rarely possessing 
good perianths. It grows among Plagiochila, Sendtnera, &c., 
and is one of the largest and most conspicuous plants in the 
genus. It is absent from equatorial America, but is found in 
Bourbon. 


Subgenus 15. Harpateseunna, Spruce. 

39. L. renurcuspis, Spruce, in Trans. Bot. Soc. Edinb. xv. 
p- 170.—St. Vincent, Richmond Peak (211), Richmond Valley 
(221), mixed with other hepatics. (Anne eadem ac Z. oay- 
phylla, Nees et Mont., Syn. Hep. p. 357, cui tamen stipule 
adempte—forsan pretervise ?).—[Mr. Spruce wrote L. longi- 
cuspis, which is unknown; but that he meant tenuicuspis I 
have ascertained by the examination of original specimens 
which were kindly sent to me by Mr. Slater.—A. G. } 


40. L. trrpens, Spruce et Besch., in Bull. Soc. Bot. France 
(1890), p. elxxxi, pl. 13. (N.B.—The three teeth or spines are 
often much longer than they are represented in this plate.) 
—Dominica, Bonhomme mtn. (80) and elsewhere, but always 


sterile. 


41. L. asperrima, Spruce; Prionolejeunea asperrima, Spruce, 
in Trans. Bot. Soc. Edinb. xv. p. 160.—St. Vincent, Morne 


Garu (53). 


Subgenus 16. Srrepsiteseunea, Spruce. 


42. L. inruexa, Hampe, in Syn. Hep. p. 350.—St. Vincent, Mt. 
St. Andrews (84). 

43. L. iInvotura, Gottsche, in Syn. Hep. p. 350.—St. Vincent, 
Mt. St. Andrews (48, 67). Dominica, Morne Couronne (233). 


44. L. Kunratana, Lindenb. in Syn. Hep. p. 353.—Dominica, 
Morne Micotrin (84), in Bazzani@ sp. repens. 


Subgenus 17. CeraroLeseonea, Spruce. 


45. I. puumuta, Spruce, in Trans. Bot. Soc. Edinb. xv. p. 201. 
—St. Vincent, Richmond Peak (217). 
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46. LesEUNEA sPINosA, Gottsche, in Syn. Hep. p. 402.—St. 
Vincent, Mt. St. Andrews (63 & 85—in Anthurii folio). 
Dominica, Morne Diablotin (683), Morne Trois Pitons (769). 


47. L. vartaBruts, Lindenb. in Syn. Hep. p. 399.—St. Vincent, 
Mt. St. Andrews (85—in Anthurii folio, cum L. spinosa), 
Richmond Peak (208). Dominica, sine loc. (516). 


48. L. BREVINERVIS, Spruce, n.sp. (Tab. XX1I. figs. 6-9.) 

Dioica, elata, nigricans, caule 5 cm. longo pinnatim ramoso, 
ramis sepe ramulis brevibus pinnulatis. Folia subimbricata diver- 
gentia late semiovata, apice valide decurvo, abrupte subacuta 
obtusave, raro rotundata, basin versus sinuato-complicata, lobulo 
parvo (folio 5plo breviore) horizontali ovoideo inflato, apice 
incurvoacuto; cellule parvule leptodermes, 6 axiales, prope folii 
basin, ceteris cellulis duplo majores, primum opace demuin vacue, 
in lineam (nervum simulantem) ordinate. Foliola foliis triplo 
fere—raro solum duplo—breviora, orbiculata, ad 3 biloba, lobis 
subacutis. Flores 2 in ramo, innovatione simplice continuato, 
insidentes ; bractee folis longiores, oblique ovato-oblonge, apicu- 
late, sepe apice obsolete denticulate ; bracteola ovata, ultra 
medium bifida, segmentis erectis acuminatis. Perianthia obovata, 
obtuse tetragona, angulis in cornua lineari-subulata subobtusa, 
cetero perianthio subequilonga, erecto-patula, abeuntia.— Folia 
1:0 x °75, lobulus *2, cellule 75; foliola *35-"5; bractee 1:3, 
bracteola *8 x6; perianthia 1°38 xX°5 mm. 

Hab. Ins. Guadalupa, ad arbores, Lejeunee filiformi consociata 
(L’Herminter). Ins. Dominica in monte Diablotin (Etxrorz, no. 
658, 681, a. 1892), in monte Micotrin (Extrorr, no. 67, a. 1892). 


There are besides two sterile dioicous species, viz. St. Vincent, 
Morne Garu (54), Grand Bonhomme Valley (86)—L. cubensi 
affin.; and Dominica, Shawford Estate (895)—L. cornute affin. 


Subgenus 18. TaxineseunEa, Spruce. 


49. L. suppHuREA, Spruce, in Trans. Bot. Soc. Edinb. xv. p. 217; 
Omphalanthus sulphureus, Lehm. & Lindenb. in Syn. Hep. 
p. 307.—St. Vincent, Mt. St. Andrews (83), Souffriére (146), 
Richmond Peak (207). Dominica, Roseau Valley (87), Morne 
Diablotin (673). 

This plant is easily recognized by its large size, pale yellowish 
or white colour, and especially by the large stipules and by the 
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smooth (eplicate) perianth, dilated at the inflexed and corrugated 
apex. It occurs in the Antilles, and at the roots of the Eastern 
Andes, extending as far south as Bolivia. It creeps over ferns 
and the living leaves of trees. 


50. LEsEUNEA GRAMINICOLOR, Spruce, n. sp. (Tab. XXII. 
figs. 1-3.) 

Monoica, lete virens, prostrata, caule pollicari paucirameo. 
Folia subimbricata, plana semicordato-ovato-oblonga, acuminu- 
lata, acuta, apicem versus sepe angulata vel unidentata, subrecte 
complicata; Jobulus vix triplo brevior, anguste ovatus, subin- 
flatus ; cellule mediocres, pellucide, subequales, trigonis nullis. 
Foliola triplo breviora, distantia, ovato-orbiculata, ad 3 acute 
bifida, segmentis peracutis. Flores 2 in ramo innovando quasi- 
seriati; bractee foliis sat minores angusti oresque, erecte, 
integerrime. Perianthia emersa, obconico-cylindrica, apice 
subtruncato 5-carinata, levia. Andracia brevispica.— Folia 
8 x°7, lobulus 3, cellule 35-j-; foliola :25x-25; perianthia 
10x 04mm. 

Hab. Ins. Sti. Vincentii, in monte Bonhomme, super Plagio- 
chilas repens (ExxiorTt, no. 80, 92, Dec. 1891). 


Subgenus 19. Macroreseunna, Spruce. 


51. L. supstmpLex, Nees et Mont. in Ann. Sc. Nat. sér. IT. xix. 
p- 264; et in Syn. Hep. p. 391.—Dominica, Morne Micotrin 
(90), Morne Couronne (217, 227, 233). 

The perianth is turgid, 4-5-angled. The plant is common on 
ferns and the living leaves of trees. 


Subgenus 20. Hyreroneseunna, Spruce. 


52. L. curtna, Lehm. et Lindenb. in Syn. Hep. p. 391.—St. 
Vincent, Mt. St. Andrews (84). Dominica, Morne Couronne 
(233). 

This species has a wide distribution in tropical America, being 
found in the Antilles and Bolivia, yet like Z. xanthocarpa it has 
not been noted on the Equator. It is replaced in the lower 
Peruvian Andes by an allied but very distinct species—L. devoluta 
(Trans. Bot. Soc. Edinb. xv. p. 236, tab. 9). The Hygrolejeunce of 
South America are chiefly montane in habit. Of a dozen species 
gathered by me only two descend into the plain. All Mr. Ellitt’s 
species belong to the highest regions explored by him. 
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53. LEJEUNEA FRANGIBILIS, Spruce, n. sp. 

Dioica, virescens, flaccida, fragilis, caule pollicari prostrato, 
paucirameo, ramis sepe parvifoliis, Folia subimbricata, supra 
lobulum divergentia, subplana, a basi constricta semicordato- 
ovato-oblonga vel subrotunda, abrupte acuminulata, rarius solum 
acuta obtusave, valde sinuato-complicata, celluloso-subcrenulata ; 
lobulus triplo brevior, turgidus, e marginis inflexione late semi- 
ovatus; cellule parvule, subpellucide, trigonis nullis. Foliola 
foliis #quimagna, transversa tamen, subimbricata, late cordato- 
orbiculata, ad + bifida, segmentis plus minus obtusis.— Folia ‘6 x °4, 
‘5x °4, lobulus *2-'125, cellule p.; foliola 5 x°6,°4x°5 mm. 

Hab. Dominica, in montis cacumine Grande Souffriére dicti, 
alt. 3000 ped. (Exurort, no. $85, 886, Dec. 1892).— Hygrol. fulva, 
Hep. Amaz. p. 237, distat colore, foliis majoribus, lobulo autem 
pro ratione minore, omnibus obtusatis ; foliolis apice solum ad 4 
acute fissis.— Ex habitatione et foliolis magnis obtusilobis eandem 
speciem censeres ac Lejewnea Dominicensis, Mont. Ann. des Se. 
Nat. (1848); Syn. Hep. p. 851, cui tamen adscripta sunt caulis 
rigidus et tolia arctissime imbricata. Forsan ejusdem varietas 
erit. 


54. L. corynantua, Spruce,n.sp. (Tab. XXII. figs. 4-9.) 

Monoica, majuscula, sordide rufo-viridis, tenerrima, caule 
sesquipollicari, paucirameo, ramisque arcuato-flexuosis. Folia 
subimbricata, a basi ad plicam rotundata suberecta, ad lobuli 
apicem sinuato-subdivergentia, valde oblique ovato-oblonga, rotun- 
data, cochleato-concava ; lobwlus duplo brevior, rotundo-quad- 
ratus, basi turgidus margine appressus, apice truncato-obtusus ; 
cellule subpellucide, leptodermes, superiores parvule anheuan 
latere, medize ivferiores submajores et oblonga, marginales 
anticee basin versus lineares. odiola triplo fere breviora, sub- 
orbiculata, ad 3 bifida, segmentis acutis. Flores 2 innovati; 
bractee foliis submajores, obovate, lobulo late lineari, cum brac- 
teola oblonga ad 3 acute bifida utrinque alte connate. Perianthia 
sat alte emersa, fulva, clavato-cylindrica, teretia, solum in apice 
Jato inflexo (cito disrupto) obscure 5-angula. Andracia amenti- 
formia, tenuia, bracteis 5- Sle aa 65 x °4, lobulus °3, 
cellule superiores jy, inferiores antice jy; foliola -25x°25; 
bractee *75; perianthia 1:0 x‘4—5 mm. 

Hab. Dominica, in monte Trois Pitons dicto, ad ligna, Abe 
Drepanol. inchoata (Exuiorr, no. 773, Nov. 1892). 
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55. LesEUNEA LEIANTHA, Spruce, n. sp. 

Monoica, pallide viridis, prustrata, caule sesquipollicari flaccido, 
inequaliter pinnatim ramoso. Folia imbricata, subdivergentia, 
cochleato-subconcava, a basi constricta oblique transverse oblonga, 
rotundata, raro solum obtusa, sinuato-complicata, lobulo plus 
triplo breviore, turgido ; cellule parvule, subconformes, trigonis 
nullis. oliola 4plo minora, obovato-rotunda, vix ad medium 
usque bifida, segmentis obtusis subacutisve. Flores 9 in ramo 
brevi innovato terminales; bractee foliis s«quales, obovato- 
oblonge, sepe acute, lobulo parvo plano haud complicate ; 
bracteola lineari-oblonga, breviter bifida, segmentis obtusis. 
Perianthia alte emersa, ovali-cylindrica, subcompressa, ecarinata, 
apice retuso umbonata, demum yalde elongata infundibulata, 
apice semper fere rupta et hiautia. Andrecia parva, 4-5-juga, 
facile caduca.—Volia *5 x ‘5, lobulus15, cellule 2, ; foliola 125; 
bractee *d, bracteola 35 X18; perianthia ‘8 x°3 mm. 

Hab. In monte Micotrin, ins. Dominice, ad rupes super Sym- 
phyogynam trivittatam repens (ELLIoTT, no. 86 p.p., Junio 
1892).—A H. corynantha certe differt foliis brevioribus sed lati- 
oribus, lobulo duplo minore magis saccato; foliolis duplo minori- 
bus ; cellulis magis equalibus ; bracteis perianthiisque winoribus. 


56. L. pavruuirera, Spruce, in Trans. Bot. Soc. Edinb. xv. 
p. 234.—St. Vincent, Richmond Valley (212),—a tew stems 
creeping on a Ladula. 


57. L. Marreora?, Spruce, in Trans. Bot. Soc. Edinb. xv. 
p. 240.—Dominica, Morne Diabiotin (646),—sterile. 


Subgenus 21. EvosmoLEeseuneEa, Spruce. 


58. L. rriraria, Nees, in Syn. Hep. p. 861.—Dominica, Roseau 
Valley (72, 80), Morne Couronne (216, 280), Shawford Estate 
(896),—often forming continuous patches on bark, and reach- 
ing a moderate elevation in the mountains. 

The name which I gave to this subgenus was suggested by the 
sweet odour which is a marked feature in all the Amazonian 
species, some of which, after a lapse of more than 40 years, still 
give out their fine scent of sweetbriar when moistened. Yet, 
curiously enough, although the three West-Indian species here 
enumerated are all found on the Amazon, not one of them has any 
perceptible odour. Possibly what they originally possessed has 
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been neutralized by the proximity of numerous specimens of 
other hepatics, thickly coated with a sulphurous deposit, along 
with which they were packed. They are all species of the plain, 
save one. 


59. Leseunna ciausa, Mont. in Ann. Se. Nat. sér. 11. xiv. p. 337; 
et in Syn. Hep. p. 365.—St. Vincent, Kingstown (1), Fancy 
farm (343). Dominica, Roseau Valley (60, 243 ?). 


60. L. purtuscuna, Nees, in Syn. Hep. p. 364.—St. Vincent, 
Morne Garu (55); Richmond Peak (218, 217). 


Subgenus 22. Evneseunna, Spruce. 


Tn this group, of which our native L. serpyllifolia is the type, 
out of seven species found by Mr. Elliott three arenew. LL. flava, 
so common in tropical America and found northward as far as 
Madeira and 8.W. Ireland, was gathered but once. 


61. L. Evurorrit, Spruce, n.sp. (Tab. XXIII. figs. 1-5.) 

Monoica, pusilla, depresso-cespitosa, virescens, caule semi- 
pollicari vage ramoso intricato. Folia imbricata, patenti-diver- 
gentia, oblique vel subsemi-ovata, obtusata, rotundatave, raro 
abrupte subacuta, margine antico totove celluloso-denticulata, 
valde sinuato-complicata ; Jobulus triplo brevior, turgide ovatus 
apice acuto plerumque inflexus; cellule parve, leptodermes, 
subpellucidz, marginales subconice. Foliola minuta, eaule velata 
vel eodem vix latiora, subrotunda, ad 4 bifida, seementis subacutis 
basi 4 cellulas latis. Flores 2 in ramo brevi innovato termi- 
nales ; bractee foliis duplo fere breviores, ovato-rotunde, lobu- 
late, cum bracteola biloba alte connate. Perianthia alte emersa, 
obovata, compressula, brevirostria, 5-carinata, carinis papillis 
subulatis unicellularibus crebre obsessis. Andracia rara, brevi- 
spica.— Folia *4 x *25, lobulus *13, cellule gy; bractee +25; peri- 
anthia ‘5 X‘25 mm. 

Hab. Insula Sti. Vincentii, monte Mariaqua, alt. 2600 ped., 
in cortice (ELrrorr, no. 32, Dec. 1891) ; etiam in monte Richmond 
(Exurort, no. 186 p. p., Feb. 1892). 


62. L. prnizoBa, Spruce,n.sp. (Tab. XXIII. figs. 6-8.) 
Dioica, viridis, tenerrima, prostrata, cespitosa, pauciramea, 
caule pollicari. Folia majuscula, subimbricata, patentia, plana 
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oblique ovata, subsemicordata, plus minus obtusa, basi peranguste 
complicata, e plica lobulum diagonalem, dimidio folio fere gequi- 
longum, filiformem, cellulis 12 in longitudine, interdum unise- 
riatis vel solum in ipsa basi 2-3-seriatis, rarius sublatiorem et ex 
p- subulatum proferentia; cellule parvule xquilatero-hexagone 
vel subquadratex, leptodermes, subchlorophyllose. Foliola duplo 
breviora, subcontigua, ovali-lanceolata, profunde bifida, seg- 
mentis erectis angustis acuminatis. FVores nullos invenire potui. 
—Folia ‘8 x ‘6, lobulus °35, cellule 35; foliola:4 x +152 mm. 

Hab, Dominica, ad saxa murosque in valle Roseau (Exxiorv, 
no. 77 et 566, anno 1892). 

Eulej. setilobe nostre (Hep. Amaz. 281) proxima; que tamen 
minor est, lobulo foliorum solum 4 cell. longo; foliolis minutis 
ad 4 tantum bifidis. 


63. LesEUNEA FLAVA, Gottsche, in Syn. Hep. 373; Spruce, in 
Trans. Bot. Soc. Edinb. xv. p. 268.—Dominica, Shawford Estate 


(897). 


64. L. Ursant, Steph. in Hedwigia, 1888, p. 301.—St. Vincent, 
Richmond Valley (212). Previously found in San Domingo by 
Eggers. 


65. L. pissEcTa, n. sp. (Tab. XXIV. figs. 1-4.) 

Monoica, virescens, eaule }-1-pollicari, inequaliter pinnatim 
ramoso. Folia subimbricata, late patentia, subplana, facile 
caduea, oblique oblonga ovatove-oblonga, rotundata, basi antica 
dilatata non autem semicordata, postica subsinuato-complicata ; 
lobulus 4plo brevior, inflatus, exciso-acutus ; cellule subparvule, 
ubique conformes fere, chlorophyllo parco, trigonis nullis. Foliola 
in uno et eodem caule valde inequimagna, foliis 2-4plo breviora, 
ovato-rotunda, ad + bifida, segmentis subacutis. Flores Q in 
caule ramisque terminales, innovati; bractee foliis majores, sub- 
faleato-oblonge, late patentes, lobulo duplo breviore oblique 
cuneato vel subrhomboideo ; bracteola obovata, ad 4 bifida, seg- 
mentis ovatis apiculato-acutis. Perianthia emersa, obconico- 
obovata, compressula, antice carinulata, postice alte bicarinata, 
margine carinisque repanda. Andrecia spicata, paucijuga.— 
Folia 6x °4, °45X°35, lobulus °125, cellule =}; ; foliola '3x°3, 
15 x1; bractee ‘8, bracteola ‘6°45; perianthia ‘9 x6 mm. 

Hab. Super alias hepaticas Jaxe reptans ad arbores in monte 
LINN. JOURN.—BOTANY, VOL. XXX. 2c 
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Mariaqua, alt. 2600 ped., insule Sti. Vincentii (ExuiorrT, 
no. 82 p. p., Dee. 1891), cum Lejeunea Elliottic. 


66. LrsEUNEA-GLAUCOPHYLLA, Gottsche [? an error for L. glau- 
cescens, Gottsche, in Syn. Hep. p.378.—A. G.].—St. Vincent, 
near Fort Charles (199). 

67. L. tucens, Tayl. in Syn. Hep. p. 764; Spruce, in Trans. Bot. 
Soc. Edinb. xv. p. 288.—Dominica, River Douce Valley (708). 


Subgenus 23. MrcrotEseuneEa, Spruce. 


68. L. rrecrrrotta, Spruce. Harpalejeunea erectifolia, Spruce, 
in Trans. Bot. Soc. Edinb. xv. p. 173.—St. Vincent, Richmond 
Valley (212), creeping on a Radula. 


69. L.mre@atantus, Spruce. Harpalejeunea megalantha, Spruce, 
in Trans. Bot. Soc. Edinb. xv. p. 172.—St. Vincent, Richmond 
Valley (212), with the last-mentioned species. 


70. L. atueatostipa, Spruce, MS.—St. Vincent, Richmond 
Valley (212), with the two preceding species. (Picked out of 
Wright’s Cuban hepatics some years ago.) 


71. L. Honostrpa, Spruce. Harpalejeunea holostipa, Spruce, in 
Trans. Bot. Soc. Edinb. xv. p. 171.—Creeping over Odonto- 
lejeunea peruviana and other species, sparingly and always 
sterile—St. Vincent, Morne Garu (55), &e. 


Subgenus 24. ConoLEsEvNEA, Spruce. 


72. L. HETERoMoRPHA, Spruce, n.sp. (Tab. XXIV. figs. 5-9.) 

Monoica, minuta, tenera, virescens, caule 3 mm. longo vage 
ramoso intricato. Folia dissita, plana vel subcarinata haud 
complicata, alia ovata obtusa, alia subquadrata retusa vel (supe- 
riora precipue) subbifida, celluloso-subcrenulata; cellule mi- 
nutule, convexule, subequilatere, trigonis nullis. Foliola nulla. 
Flores Q innovati; bractee foliis sensim majores, laxiuscule, 
heteromorphe, spe cuneato-quadrate, rotundate, retuse bifidu- 
leve. Perianthia subemersa, obovata, brevirostria, 5-carinata, 
subpapulosa. Andrecia spicata ; bractee sub 6-juge, majuscule, 
imbricatule, cymbiformes.—Folia inferiora ‘1, superiora bractee- 
que ‘2-3 mm. longe; cellule gy; perianthia *3 x +25 mm. 

Hab. Juxta viam que ducit ad Fort Charles, Kingstown, 
Sti. Vincentii, corticola (Exiorr, no. 199, Dec. 1891). 
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Subgenus 25. Drprastoneseunea, Spruce. 


73. Leseunea peLtucrpa, Meissn. in Syn. Hep. p. 393.—St. 
Vincent, Mariaqua (22), Gibson min. (9), Richmond Peak (356). 
Dominica, Morne Couronne (233). 


Tribus Il. JUNGERMANNIEZ. 


Subtribus i. RADULEZ. 
Genus 3. Rapuna, Dum. 


The species of this genus are fairly abundant. Ten are here 
enumerated, whereas six are recorded from the French Antilles. 
In one case (St. Vincent, Richmond Valley (212), on trees) three 
species grew intermixed; yet they are very distinct from each 
other :—R. Fendleri, Gottsch., R. angulata, Steph., and R. porto- 
ricensis, Steph. The last is a very elegant species, notable for 
its reddish colour. In this last feature it agrees with R. sub- 
simplex, Steph.—rather unhappily named, for the stems are 
usually pinnate, and one stem I have from Guadeloupe is bi- 
pinnate. The leaves are nearly always widely incurved at the 
outer margin; but in &. portoricensis gently incurved all round 
and concave. . pallens occurs repeatedly, but does not vary 
widely. 

74. R. patuens, Wees, in Syn. Hep. p. 256.—Dominica, Morne 
Micotrin (89, 90, 98), Morne Trois Pitons (724). 

? Var.—St. Vincent, Morne Garu (53, 62). Dominica, 

Morne Trois Pitons (727, 778). 

75. R. TENELLA, Glottsch. Mexikan. Leverm. 1863, p. 149.—Do- 
minica, Morne Couronne (245), on living leaves, often fertile. 
Occurs also mixed with foliicolous Lejewnee under other 
numbers, e. g. 516. 

76. R.anaunara, Steph. in Hedwigia, 1884, p. 114.—St. Vincent, 
Richmond Peak (211), Richmond Valley (112). Also perhaps 
Dominica, Morne Couronne (227). 

77. R. Fenpuert, Gottsch. et Stephani, in Hedwigia, 1884, p. 146. 
—St. Vincent, Richmond Valley (212, 221). Dominica, Morne 
Couronne (216, 227, 233). 


78. R. Korruatstt, Steph. in Hedwigia, 1884, p. 133.—St. Vin- 


cent, Gibson mtn. (2), Richmond Peak (213). 
202 
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79. Rapuna supstmpLex, Steph. in Hedwigia, 1884, p. 130. 
(Tab. XXV. figs. 1-3.) 

Dioica, elata, tota rufescens; caule 5-7 em. longo, pinnato, 
pinnis inequilongis, plerisque brevibus, simplicibus furcatisve, 
rarius pinnulatis, omnibus subequifoliatis. Folia subimbricata, 
late patentia, semicordato-orbiculata, plus minus concava, mar- 
gine externo semper fere late incurvo; lobulus 4plo brevior, 
trapeziformis, ad carinam angulo.50° ascendentem, rectam vel 
subconvexam inflatus, margine sinis cum folii margine (expla- 
nato) fere recte continuus, basi in caule alte incurrens, angulo 
breviter libero anguste incumbens ; cellule minute, opace, tri- 
gonis nullis. Flores 9 terminales, sepe dichotomiales; bractee 
foliis multo minores, appresse. Perianthia alte emersa, obconico- 
clavata, e basi longe attenuata subinfundibulata, ore compressa 
truncata et crenulata. Andrecia in ramis terminalia mediave ; 
bractee paucijuge, diandre.— Folia 1°38 X 1°35, lobulus "4-5 (ad 
carinam), cellule g,—75 ; perianthia 2°5—-3°0 X 1:0-1'2 mm. 

Hab. Dominica, ad arbores.in monte Micotrin (Exttort, 
no. 99), etiam in monte Diablotin (Exuiort, nos. 649 et 671, 
Oct. 1892).—Species insignis colore rufulo, foliisque margine 
externo late incurvis; in R. infleca tamen folia magis elongata 
apicem habent late incurvum vel etiam involutum. 


80. R. portroricensis, Steph. in Hedwigia, 1888, p., 298.—St. 
Vincent, Richmond Valley (212). 


81. R. saccatinosa, Steph. in Hedwigia, 1884, p. 129.—Dominica, 
Morne Diablotin (no. ?). A solitary stem. 

§2. R. inFtexa, Gottsch., Steph. in Hedwigia, 1884, p. 148.— 
Dominica, Morne Diablotin (671, 673, 685). . 


83. R. rEctrtoBa ?, Steph. in Hedwigia, 1888, p. 298.—Dominiea, 
Morne Couronne (216). 


Subtribus i. PTIZIDIEA:. 
Genus 4. Isoracuis, Witt. 


84. I. srrruzata, Husnot,in Rev. Bry. 1875, p. 2. Jungermannia 
serrulata, Sw. Prod. Fl. Ind. Oce. 148.—Dominica, Grande 
Souffriére (810, 811, 866, 877), windward road to the Lake 
509), Roseau Valley (92, 93), Morne Micotrin (71). 

Var. PURPUREA, Jung. serrulata, var. purpurea, Hook. Bot. 
Mise, i. p. 18, t. 10.—Dominica, Grande Souffriére (812, 813, 
814). 
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Other varieties are Dominica, Grande Souffriére (815, 838, 863, 
865, 868). 

This species, which is figured in Hooker’s ‘Musci Exotici,’ 
tab. 88, is represented by the largest number of specimens of 
any in Mr, Elliott's collection. They were mostly gathered on 
the Grande Souffriére mountain in Dominica, and at the margin of 
“the Boiling Lake,” at an elevation of about 4000 feet, and are 
often thickly coated with sulphur and other mineral deposits. In 
colour they vary from nearly white to the sanguineous hue of 
var. purpurea, Hook. Bot. Mise. vol. i. p. 13, and in the degree 
of cutting of the leaf-margins from deeply dentate all round to 
nearly or even quite entire; but I fail to find any characters 
sufficiently constant to separate them into more than one 
‘species ; and the four “species” into which the Isotachis of the 
Souffriére of Guadeloupe has been divided are to me unintelligible. 
It might, however, be interesting to whoever could spare the 
time and pains to trace out the varieties of this polymorphous 
species. 

In every Isotachis the outermost coat of the fleshy perianth is 
really the essential layer. It exists ab initio, and extends to the 
very apex at maturity. The inner layers, variable in number, 
vary also in beight; but all fail below the summit, which occurs 
rarely with a narrow free laciniate apex. I went over this 
question when I was describing Plewroclada, a near ally of 
Isotachis, for my memoir “ On Cephalozia” (1882). The 
perianth, usually 5-8 cells thick below the middle (though I 
found one from the Swiss Alps only 3 cells thick), has exactly 
the same structure asin Isotachis, as I proved by cutting vertical 
sections of several perianths. Our commoner hepatics are apt 
to have the perianth abnormally thickened when they grow in a 
cool region, above their normal range. When this happens to 
Cephalozia bicuspidata, it becomes the var. alpicola of Massal. et 
Carestia, “ Epatiche delle Alpe Pennine” in ‘ Nuovo Giorn. Bot.’ 
xu. tav. 10. 

A very near ally of Zsotachis is the minute Jungermannia laxi- 
folia, Hook., of ovr northern rills, on which I founded the new 
genus Hygrobiella—so near, indeed, that I thought of making it 
a subgenus of Jsotachis: the underleaves nearly equalling in 
size the bifid side-leaves, the lax elongate cells, such as exist in 
every Isotachis, the fusiform perianth, narrowed at the apex and 
nearly closed, triquetrous but not plicate, nor yet constricted by 
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the folding of a normally trancate perianth as in Oephalozia, &e. 

The perianth, however, is only slightly thickened; and the oblong 

(not cylindrical) capsule has straight valves, not twisted as in 

every true Jsotachis, and the male flowers are 1- (not 2- or 3-) 

androus. 

85, IsoTACHIS ERYTHRORHIZA, Besch. in Journ. de Bot. 1893, 
p. 184.—Dominica, Roseau Valley (74, 109), Grande Souffriere 
(874). 


Genus 5. SenptNERA, Endl. 


86. S. sunreertna, Nees, in Syn. Hep. p. 239.—St. Vincent, Mt. 
St. Andrew’s (69), Richmond Peak (163). Dominica, Morne 
Trois Pitons (482, 735), Morne Diablotin (679).—This species 
appears to be not uncommon on the mountains of both islands. 
The following species, which I believe to be new, was found 
only once. 


87. SenprneRA Exuiorris, Spruce,n.sp. (Tab. XXV. figs. 4-10.) 

Dioica, cxspitosa, flavo-viridis, basi rhizomatosa intricato- 
ramosa, caules assurgentes, 3 cm. longos, simplices vel pauci- 
rameos proferens. Folia parvula, densa, patenti-secunda, pro- 
funde (ad ? usque) bifida, basi vaginante quadrata, late flavo- 
vittata, margine rude pauciserrata laciniatave, dentibus 1-4 
sursum versis (nec runcinatis); crura subulata, sensim acumi- 
nata acuta, insigniter carinata et ad carinas cellulis 4—5-seriatis 
flavis vittata; cellule omnes pachydermes, trigonis magnis, 
alares mediocres pallide, oblonge, ad vittam duplo majores. 
Andrecia medio caule posita; bractee f. caulinis consecutive, 
turgidiores, diandre. Pianta 2 abest.—Folia 2°0 mm. longa, 
basis *5 x°8, crura 1:5, cellule alares +5 mm. 

Hab. Insula Dominica, in monte Trois Pitons dicto, ad arbores 
(Erxiorr, no. 734, Nov. 1892).—8. runcinata, Tayl., et S. acan- 
thelia, nob. (Herberta acanthelia, Spruce,in Trans. Bot. Soc. Edinb. 
xv. p. 844), longe robustiores sunt, foliis basi spinis ciliisve deor- 
sum hamatis armate, hee etiam foliorum cruribus longissime 
acuminatis obscurius vittatis, illa foliis solum ad dimidium bifidis 
diversa est. 


Genus 6. TricHoconEa, Dum. 


I have reinstated the generic name Trichocolea for the tropical 
species with the involucre quite free from the calyptra, for which 
I had adopted Lindberg’s name Leiomitra in ‘Hep. Amaz.’ 
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p- 347. There is really no other difference, and the foliage and 
all essential characters of the fruit are so exactly the same in 
both groups that it seems unnatural to separate them. More- 
over, although the calyptra is not veiled by the adherent 
involucre, it is in most species bristled over with the persistent 
sterile styles; so that the name Lezomitra can hardly be called 
appropriate. 


Subgenus Leiomirra, Lindd. 


88. TrichocoLEa TOMENTOSA, Spruce, in Trans. Bot. Soc. Edinb. 
xv. p. 348.—St. Vincent, Richmond Peak (218). Dominica, 
Morne Micotrin (88). 

Var. puatycLaDa, Spruce (vel sp. nova).— Dominica, Roseau 
Valley (91), Morne Couronne (245). 


89. T. Fracctpa, Spruce. Leiomitra flaccida, Sprace, in Trans. 
Bot. Soc. Edinb. xv. p. 34£9.—Dominica, Morne Couronne (218). 


90. T. (LEIoMITRA) GRACILLIMA, Spruce, n. sp. 

Dioica, alba, tenuissima, caule-5 cm. longo, simpliciter pinnato, 
prostrato. blia laxiuscula, subsquarrosa, profunde 4-fida, limbo 
basali pro m. unicam cellulam lato; crura 2 cellulas lata, 1 v. 2 
cell. longa, apice trifurca, dein semel bisve bifurca, cellulis fur- 
carum uniseriatis, 5plo longioribus quam latis. lola foliis 
conformia, swpe solum tricrura.— Folia 0'8, cellule 0°15 x ‘03 mm. 

Hab. In monte Diablotin insule Domicnie, ad arbores 
(Eu.iort, no. 684, Oct. 1892). 


Subtribus iii, TRIGONANTHE 4 s. HY PUGY NEA 


§ 1. Cephalozea. 
Genus 7. CrpHatozta, Dum. 


In Cephalozia proper there is but one species, found in small 
quantity creeping over an Anewra at the Grande Souffricre of 
Dominica, but in a good state of fruit, which has enabled me to 
describe it. It had already been found in Cuba by Wright, and 
named by Gottsche Jungermannia Wrightii. It is interesting 
from being a close ally of the most beautiful of our British 
Cephalozia (C. curvifolia), from which it differs mainly in the 
presence of marginal teeth or spines, but has the same saccate 
asymmetrical base. 
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91. CepHatozta Wrientit, Gottsche, IS., var. BIcORNIS, Spruce. 
(Tab. XX VI. figs. 1-4.) 

Monoica et dioica. Pusilla, tenera, virescens, caule 2 em. longo 
arcte repente, tenui, flexuoso, ramisque (paucis, longis, sepe 
arcuantibus) equaliter densifoliis. Folia imbricata, assurgenti- 
secunda, oblique oblonga, ultra 3 bifida, segmentis angustis 
sensim cuspidatis, cuspide ceilulis 4-8 uniseriatis constante, 
circinato-forficatis et cum contrariis intextis; margine externo 
medio dentibus sub 3, dissitis armata, sinu prelato semicirculari 
plerumque dentes 2, longiores monstrante, dentibus omnibus 
conicis unicellularibus ; basi postica in sacculum oviformem 
ultra caulem exstantem protracta; cellule subparvule, oblongo- 
hexagone, parum chlorophyllose. Foliola nulla. Flores 2 
ramulo brevi postico ccnstantes; bractee tristiche, subtrijuge, 
foliis triplo fere majores, ovate, carinate, ad 3-7 bilobe, lobis 
sensim acuminatis, acutis, margine infero denticulatew, supero 
crebre spinulose. Perianthia magna, bracteas duplo superantia, 
lineari-prismatica, triquetra, medio sepe cingulo purpureo ornata, 
ore recte truncato crebre setosa ciliolatave. Andrecia plurijuga, 
in caule ramisque basalia terminaliave ; bractee foliis subminores, 
breviter bifid, segmentis strictis, acuminatis (cuspide nulla), basi 
esaccate, antice tamen lobulo inflato antheridium solitarium 
velante aucte.—Folia 5 x°25, sacculus ‘1-12, cellule 25-75; 
bractee 1:25 x0-7 ; perianthia 2°5 x°65—70 mm. 

Hab. Super Aneuram sp., in crateris Grande Souffri¢re dicti 
margine insule Dominice (Enttort, no. 886, Dec. 1892). 

Obs. The typical form of this species was gathered in Cuba by 
the late Mr. C. Wright, and the specimens were issued after 
his death, under Gottsche’s MS. name by Prof. Asa Gray, in 1886. 
It differs from the Dominican variety in the leaves being more 
spinose, the sinus rather shallower and less rounded, and the 
shorter segments—less incurved and horn-like. 


Genus 8. ALoBIELLA, Spruce. 


92. A. Husnort, Gottsche, in Rev. Bry. 1875, p.8; Journ. de 
Botanique, 1893, p. 187.—Dominica, Morne Anglais (494), 
Morne Trois Pitons (490, 718).—This species was gathered 
by me in 1855 in the Peruvian Andes and by M. Husnot in 
Guadeloupe. Mr. Elliott’s specimens possess perfect perianths, 
The following species is new and very distinct. 
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93. ALOBIELLA DOMINICENSIS, Spruce, .n. sp. (Tab. XXVI. 
figs. 5-9.) 

Dioica, pusilla, tenera, albicans, in plagas latas effusa; caules 
vix semipollicares, assurgentes, parum ramosi, interdum flagel- 
liferi. Folia patentia, dissita, florem 2 versus confertiora major- 
aque, ovata ovatove-lanceolata, obtusata, raro retusula, rarissime 
obtuse bidentata; cellule pellucide pachydermes, inferiores 
magne sublineares, superiores duplo fere minores et breviores. 
Flores 2 terminales ; bractee obscure tristiche, 2-3-seriate, foliis 
dimidio longiores, apice sepe obtuse 8-4-dentatw.  Perianthia 
(immatura) emersa, late linearia, trigona, truncata, ore inequaliter 
laciniato-dentata.— Folia 65 x +35, cellule inferiores +5, super- 
tores 5x5 3 bractee ‘9-111; perianthia 13x06 mm. 

- Hab. Dominica, Laudat, in Valle Roseau, ad terram (Exxiorr, 
no. 67, 81, 82, Junio 1892). 


Genus 9. OpontToscHisma, Dum. 


94. O. prostratuM, Spruce. Sphagnecetes prostrata, Nees, in 
Syn. Hep. p. 149.—Dominica, Morne Diablotin (665, 680), 
Morne Couronne (233). 


Genus 10. ApELANTHUS, Mitt. 


95. A. pEcrpreNns, Mitt. Var., Spruce, in Journ. Bot. 1876, 

p- 196.—Dominica, Morne Diablotin. (653, 658, 659, 660). 

Of this species, first gathered in Ireland by Miss Hutchins, but 
only the male plant, Mr. Elliott gathered copious and luxuriant 
but sterile specimens. The fertile plant had been gathered in 
Cuba by Wright, and in the Quitenian Andes by myself in 1857. 
The American form has rather rounder leaves, less sharply toothed 
than the European, but I find no other difference. Mr. Elliott 
did not succeed in finding a second Dominican species— 
A. decurvus, Mitt. (Spruce in ‘ Journ. Bot.’ 1876, p. 199; Hep. 
Amaz. p. 406), of which the Rev. L. Guilding had gathered the 
female plant in that island, and I the male plant in the Peruvian 
Andes in 1855. 


Genus 11. Kantia, Gray. 


96. K. porroricensts, Steph. in Hedwigia, 1888, p. 280 
(=K. vincentina, H. Wright, in Journ. Bot. 1891, p. 106).— 
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St. Vincent, Mt. St. Andrews (65, 88), Souffriere (45), 
Richmond Peak (209). Dominica, Morne Diablotin (645), 
Morne Trois Pitons (764). 


§ 2. Lepidoziee. 
Genus 12. Leprpoz1a, Dum. 
97. L. pavens, Lindenb. in Syn. Hep. p.202.—Dominica, Roseau 
Valley (59). 
Of Lepidozia Mr. Elliott gathered but one species—the 


microphyllous ZL. patens, which occurs also in the French 
Antilles. 


Genus 18. Bazzanta, Gray (= Mastigobryum, Wees). 


No new species of Bazzania was found. Three at least of the 
following seven species—B. vincentina, B. Breutelii, and 
B. arcuata—extend along the eastern slopes of the Andes to a 
few degrees S. of the Equator. 


98. B. vincentina, Spruce, in Trans. Bot. Soc. Edinb. xv. p. 377. 
—St. Vincent, Mt. St. Andrews (63). Dominica, Morne 
Micotrin (97, 99), Morne Couronne (218). 


99. B. Breurenit, Spruce; Steph. in Hedwigia (1888), p. 300.— 
Dominica, Morne Micotrin (94), Roseau Valley (96), Morne 
Diablotin (678). 

100. B. supratcata, Spruce. Mastigobryum subfalcatum, Steph. 
in Hedwigia, 1886, p. 234.—Dominica, Morne Diablotin (678). 

101. B. arcuata, Spruce. Mastigobryum arcuctum, Lindenb. et 


Gottsche, in Syn. Hep. p. 718.—Dominica, Morne Micotrin 
(95), Morne Trois Pitons (728). 


102. B. rarcata, Spruce. Mastigobryum falcatum, Lindenb. in 
Syn. Hep. p. 231.—St. Vincent, Souffriére (226). 

103. B. Kruarana, Steph. in Hedwigia, 1888, p. 300.—(Exempl. 
unicum in Plagiochila repens.) 


104. B. tones, Spruce. Mastigobryum longum, Nees, in Syn. 
Hep. p. 281.—Domiuica, Morne Diablotin (672). 


Genus 14. Micropreryeium, Nees. 
This genus is represented by a solitary species gathered by 
Mr. Elliott in several stations in the mountains of Dominica. It 


had previously been found in Porto Rico by Sintenis and 
described by Stephani. 


MR. RICHARD SPRUCE’S HEPATICE ELLIOTTIAN A. 357 


105. MicrorrerYGIuM PORTORICENSE, Steph. in Hedwigia, 1888, 
p. 294. (Tab. XX VII. figs. 1-4.)—Dominica, Morne Micotrin 
(104), Morne Diablotin (664, 667), Morne Trois Pitons (726), 
Grande Souffri¢re (845). 


Subtribus iv. JUNGERMANNIDEZ. 


Genus 15. Lopnoconea, Dum. 


There are only three species of Lophocolea, all rather scanty 
and meagre. JL. Martiana, a large and conspicuous species, is 
widely distributed in tropical America, but exists in the greatest 
profusion and beauty on prostrate and decaying trunks in the 
forests of the Amazon, where flakes large enough for a moderate 
tablecloth may sometimes be torn away in a piece. 


106. L. Marrrana, Nees, in Syn. Hep. p. 152.—St. Vincent, Rich- 
mond Peak (216). Dominica, Morne Micotrin (69, 98), Morne 
Diablotin (643), Roseau Valley (76) var., Morne Couronne (226). 


107. L. connata ?, Nees, in Syn. Hep. p. 153.—Dowinica, Morne 
Trois Pitons (738). 


108. L. Brevreit, Gottsche, in Syn. Hep. p. 154.—Dominica, 
Roseau Valley (76). 


Genus 16. Lretoscypuus, Mitt. 


Of this genus Mr. Elliott gathered two species, both apparently 
new to the Antilles, although one of them, L. Jachii, Steph., had 
previously been gathered on the ‘ paramos’ of New Granada by 
the late G. Wallis and described by Stephani. It is a fine large 
species, of a deep red-brown colour, and is notable for its pitcher- 
‘shaped perianth and its large and curiously cut stipules. 
Mr. Elliott got well-fruited specimens in three localities. The 
second species, ZL. ovatus, is hitherto undescribed. It is a 
smaller species than L. Jackii, of much the same colour except 
the perianth, which (curiously enough) is always green. 


109. L. Jacki, Steph. in Hedwigia, 1892, p. 21.—St. Vincent, 
Souffriére (47). Dominica, Roseau Valley (58, 65), Morne 
Diablotin (657), Morne Trois Pitons (740). 


110. L. ovatus, Spruce, n. sp. (Tab. XX VII. figs. 5-9.) 
Dioica, rufo-badia, depresso-cespitosa ; caules 3 cm. alti, in- 
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tricati, vage ramosi. Folia opposita, subimbricata, subplana, 
suboblique ovata, late obtusata, repanda; cellule sat magne, 
ovales, convexe, pellucide, trigonis angularibus aucte. Foliola 
duplo breviora, appressa, oblonga vel subobovata, ad 3 bifida, sinu 
lato lunato, segmentis tenuicuspidatis, utrinque supra basin: 
hastatim unispinis, ipsa basi cum foliis brevissime connata. 
Flores 2 terminales; bractee laxe, foliis vix diverse, paullo 
breviores et latiores; bracteola-foliolis conformis. Perianthia 
alte emersa, exacte oviformia, pallida, fragilia, inflata, solum 
apicem subconstrictum laticrenatum versus subcompressa. 
Calyptra (juvenilis) obovata.— Folia 1:5 x 1:2, cellule +; ; foliola 
8 x ‘4 (sine spinis) ; perianthia 3-0 X 2°0-1'8 mm. 

Hab. Dominica, in monte Trois Pitons dicto, ad arbores 
(Extiort, no. 772, Nov. 1892).—Affinis LZ. Chamissonis (L. et 
G.), distincta tamen forma toliorum, cellulis magnis, periauthio 
turgido, ore constricto, ete. 


Genus 17. PLactocuiLa, Dum. 

Plagiochila, as was to be expected, is in great force. I 
enumerate 21 species collected by Mr. Elliott, rather more 
species having occurred in St. Vincent than in Dominica, which 
is contrary to the proportion in most other genera. Of the 
whole number only one appears to be quite new, and I have 
ventured to dedicate it to Mr. Elliott. The rest all occur in 
other West Indian islands. A very few spread along the 
Andes to the Equator, but, so far as I know, only a single 
species reaches the southern tropic. 


§1. Spinulose. 


111. P. eymnocatyotna, Mont. et Nees, in Syn. Hep. p. 32.— 
Dominica, Roseau Valley (63, 64, 65). 


Var.—St. Vincent, Souffriére (46), Mt. St. Andrews (65). 


112. P. GUADALUPENSIS, Clottsche, in Rev. Bry. 1875, p.2; Journ. 


de Botunique, 1898, p. 189.—Dominica, Morne Diablotin 
(655, 670). 


113. P. conrunDENS, Gottsche, in Linnea, 1852, p. 337.—St. 


Vincent, Bonhomme Valley (94). Dominica, Morne Couronne 
(211), male plants. 


MR. RICHARD SPRUCE’S HEPATICH ELLIOTTIANS. 359 


114. PLAGIocHILA BICORNIS, Hampe et Gottsche, in Linnea, 1852, 
p-338; Hedwigia, 1888, p.296.—Dominica, Morne Micotrin(99). 


115. P. stpENs, Gottsche, in Ann. Sc. Nat. Sé. IV. viii. p. 322. 
—Dominica, Morne Trois Pitons (721, 722), Morne Diablotin 
(700), a var. 


116. P. tenuis, Lindenb. in Syn. Hep. p. 32.—St. Vincent, Mt. 
St. Andrew’s (67), Bonhomme Valley (91). Dominica, Morne 
Couronne (215)—a var. ? 


117. P. prvartcata, Lindenb. in Syn. Hep. p. 80.—Dominica, 
Morne Micotrin (68), Morne Trois Pitons (723). 


118. P. remMorrrorta, Hampe et Gottsche, in Linnea, 1852, 
. p- 340.—St. Vincent, Grand Bonhomme mtn. (92). Dominica, 
Morne Couronne (213). 


119. P. Perrorreriana, Dont. et Gottsche, in Ann. Sc. Nat. 
Sér. IV. vi. p. 195.—Dominica, Morne Micotrin (100), and 
perhaps Morne Diablotin (682). 

120. P. suwpLex, Lindenb. in Syn. Hep. p. 30.—St. Vincent, 
Morne Garu (51). 


121. P. pursata, Lindenb. in Syn. Hep. p.33.—Dominica, Morne 
Diablotin (640). 
Var.—St. Vincent, Mt. St. Andrews (64), Souffriére (96). 


§ 2. Adiantoidee s. Grandifolia. 


122. P. aptantorpEs, Lindenb. in Syn. Hep. p. 88.—Dominica, 
Morne Diablotin (674). 


123. P. pominicensis, Tayl. in Hook. Lond. Journ. Bot. vii. 
p- 270, et in Syn. Hep. p. 642.—Dominica, Morne Micotrin 
(101), Morne Diablotin (655). 


124. P. supersa, Lindenb. in Syn. Hep. p. 39.—St. Vincent, 
Bucament Valley (205). Dominica, Morne Micotrin (103). 


125. P. Euiiorrir, Spruce, n.sp. (Tab. XXVIII. figs. 1-5.) 
Dioica, elata, virescens, ceespitosa ; caules 3-pollicares, validi, 
semel bisve dichotomi. Folia distiche patentia, subopposita vel 
alterna, basi brevi spatio imbricata, superne dissita, oblique 
semicordato-ovato-oblonga, apice oblique truncato pauci-(1—4-) 
denticulata—raro rotundata vel abrupte acuta—margine antico 
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leviter recurvo longe decurrentia integerrima, rarius subdenticu- 
lata, postico apicem versus 2-4-denticulata vel calva, medio 
setulis 1-4 armata, basi decurrenti-amplexante recurva crebrius 
setulosa ciliolatave (setis sub 12); cellule parvule, subpellucide, 
trigonis vix ullis. Flores 2 in dichotomiis; bractee foliis 
equimagne, magis ovales, margine postico toto spinulose. Peri- 
anthia (juvenilia) compresso-campanulata, hine brevi spatio 
anguste subalata, ore rotundato spinuloso.— Folia 3°3 x 2°0-2'5, 
cellule = mm. 

Hab. Ins. Dominica, ad arbores in monte Micotrin, alt. 2000- 
4000 ped. (Ettiorr, no. 102, Junio 1892), in monte Trois 
Pitons (Eturort, no. 717). Ins. 8S. Vincentii, in m.- Sti. Andrew 
(Ettiort, no. 63, Feb. 1892).—Ab icone P. abrupte Linden- 
bergii, Sp. Hepat. p. 106, tab. 20, distat foliis basi postica crebre 
ciliolatis (nec calvis) *.—Planta P. LElliottii e Dominica folia 
magis: dentata habet; Vincentina foliis, basi apiceque exceptis, 
seepe integerrimis gaudet. Alia differentia non adest. 


126. PragiocHILA vincentTINA, Lindenb. in Syn. Hep. p. 41.— 
St. Vincent, Bucament Valley (205), Bonhomme Valley (90). 


127. P. Brevretitana, Lindenb. in Syn. Hep. p. 41.—St. Vincent, 
Souffricre, Mt. St. Andrews (225). 
Var. GUADALUPENSIS, Gottsche-—St. Vincent, Richmond 
Valley (220). Dominica, Morne Micotrin (106). 


128. P. susprana, Lindenb. in Syn. Hep. p. 37, var. LIGULIFOLIA, 
Spruce.—St. Vincent, Richmond Valley (222). 


§ 3. Cristate. . 


129. P. cristata, Lindenb. in Syn. Hep. p. 46, forma pauper ? 
—St. Vincent, Mt. St. Andrews (65). 


130. P. Hypworpes, Lindenb. in Syn. Hep. p. 45.—St. Vincent, 
Gibson mt. (3). 


131. P. arrints, Lindenb. et Gottsche?, in Syn. Hep. p. 644.— 
St. Vincent, Richmond Valley (206), Richmond Estate (349). 


* Mr. Gepp has kindly sketched for me the leaves of an original specimen 
of Lindenberg in Hampe’s herbarium, which shows them narrow and entire at 
the base; not ciliate, semicordate, and widely overpassing the stem as in 
P. Elviotiti; less toothed at the lateral margins and more truncate at the apex. 
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Genus 18. Syzyerenza, Spruce, in Trans. Bot. Soc. Edinb. 
xv. p. 499. 

Of Syzygiella there is only a single species, a nearly smooth- 
leaved form of the Jungermannia perfoliata of Swartz. I had 
previously known this species as very rough-leaved, but seeing 
the leaves scarcely at all tubercular and slightly different in 
outline, I at first took it for a distinct species. Like every other 
Syzygiella it has extraordinarily large trigones at the angles of 
the leaf-cells, in which it agrees with Letoscyphus—another genus 
with similar opposite leaves, but differing in the constant presence 
of large stipules, and in the smooth (not numerously-plicate) 
perianth, flattened at least towards the truncate apex. 


[Mr. Spruce’s MS. contains an abbreviated note on synonymy 
of Syzygiella, which I interpret as follows :—Plagiochila anomala, 
Lindenb. et Gottsch. in Syn. Hep. (1847) p. 646, was figured by 
Gottsche in 1863 in his‘ Mexikan. Leverm.’ t. 7. On p.68 of the 
latter work Gottsche says that the leaves appear “ interdum 
bidentata.” Mr. Spruce considers the plant to be identical with his 
own Syzygiella plagiochiloides var. subintegra described in Trans. 
Bot. Soc. Edinb. xv. p. 501, with the leaves “ raro oblique 
bidentellis” ; and he would institute the name Syzygiella anomala, 
Spruce. Further the var. densifolia of S. plagiochiloides (loc. cit. 
p- 501) is identical with Chiloscyphus mancus, Mont., ‘Sylloge’ 
(1856), p. 63, and (?) with Plagiochila subintegerrima, Nees, in 
Lindenberg’s ‘Species Hepaticarum’ (1839), p. 129, t. 28. 
Mr. Spruce’s note goes on to say “ fig. 6 ej. tab. aliena, Plag. vera 
(Nees, Hep. Jav. 79) Mont. f. per paria approx. Java (Blume), 
Bolivia (D’Orb.).” By this I understand that Lindenberg’s 
tab. 28. fig. 6 represents a portion of an entirely different 
species, a true Plagiochila, which seems likely enough, for the 
leaves are not subentire but spinoso-dentate, and the perianth 
is clavato-obovate, and not ovate, turgid, constricted at the apex 
as in a Syzygiella. Indeed I would venture to suggest that 
fig. 6 belongs to Plagiochila bahiensis, Lindenb., which is figured 
immediately above it on the same plate. It is true that the 
perianth of that species is omitted in the description (p. 136) as 
unknown. Perhaps that is another mistake. On the other hand, 
Montagne describes the Bolivian plant in D’Orbigny’s ‘ Voyage 
dans l’Amérique méridionale’ (1835), p. 80, as “ foliis per paria 
approximatis ..... subintegerrimis, perianthiis ovatis compres- 
sis, ore truncato ciliato”—a description which fits Mr. Spruce’s 
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Syzygiella plagiochiloides var. densifolia except in the compres- 
sion of the perianth. Possibly the two plants may prove to be 
the same species. As to Nees’s Javan plants, judging from 
specimens in Herb. Hampe preserved in the British Museum, 
one is justified in referring them to the genus Syzygiella, but 
not to S. plagiochilotdes, from which S. subintegerrima differs 
widely in babit and in cell-structure. The trigones at the angles 
of the cells do not attain that remarkable development which is 
exhibited in S. plagiochiloides. The perianth is large, turgid, 
longly elliptical, and at the apex plicate and plurifid. The leaves 
(and also the male bracts) are as figured in Lindenberg’s plate, 
but at the postical base are rather widely connate, the margin of 
the connate bases being distinctly reflexed, and beneath them 
tufts of radicles spring from the stem. It is noteworthy that 
the plant originally described as Plagiochila subintegerrima in 
‘Nova Acta,’ xii. (1824), p. 238, is the var. 6 of Nees’s ‘ Enumer- 
atio plant. Crypt. Javee,’ 1830, p. 89, and of succeeding works. 
There is no specimen of D’Orbigny’s plant in the British 
Museum. I see in ‘ Hedwigia, 1893, p. 327, under Syzygiella 
manca, that Herr Stephani considers S. plagiochiloides and 
Chiloscyphus mancus to be synonymous.—A. G.] 


132. S¥ZYGIELLA PERFOLIATA, var. LHVIGATA, Spruce (S. longi- 
caulis, Spruce, WS.). (Tab. XXVIII. figs. 6-9.) 

Dioica, olivacea, cespitosa; caules 7-8 cm. alti, sepe arcu- 
antes, inferne dichotome ramosi, ramis fastigiatis longe simpli- 
cibus equifoliatis. Folia opposita, patentia vel subsecunda, 
inferiora dissita, superiora imbricatula, fere transversim inserta, 
utraque basi cum contrariis contigua vel leviter connata, ovato- 
ovalia rotundata, plana vel subconcava, repanda; cellule parvule, 
subpellucide, convexule, trigonis angularibus aucte. ~Flores 
nullos inveni.—Folia 1:0-1-2 x °75, cellule 3, mm. 

Hab. Dominica, in monte Diablotin, ad arbores (Exxiorr, 
no. 651, Oct. 1892).—Jung. oppositifolia nob. in “ Hepat. Boli- 
viane” (Mem. Torrey Bot. Club, i. p. 138), que etiam vera 
Syzygiella est, distat a precedente statura duplo minore, foliis 
late oblongis, cellulis scabris. 


Genus 19. JuncurmMannta, Rupp. 
Of the three species, one (J. dominicensis) is new—a minute 
species with round leaves, in size and character near the J. amena 
of Lindenb. & Gottsch., found by Liebmann in Mexico and by 
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myself in the Peruvian Andes, but differing from this and other 
species in the truly autoicous inflorescence, every other Hujunger- 
mannia being either dioicous or paroicous. The third species, 
J. schistophila, is so distinct in habit and in the minute bifid, 
obtusilobed leaves that I proposed for it in the ‘Hepat. Amaz.’ 
p- 511 the subgeneric name Cephaloziopsis. Perfect perianths 
are rare, but are certainly 5-gonous at the apex. In the Peru- 
vian Andes it grows on argillaceous schist, in the Quitenian 
Andes on mica, Mr. Elliott’s specimens grew long drawn-out in 
a stream and on wet rocks and banks in the crater of the Grande 
Souffriére, Dominica. 


133. JUNGERMANNIA CALLITHRIX, Lindenb. et Gottsche, in Syn. 
_ Hep. p. 673.—St. Vincent, Mt. St. Andrew’s (233). 


134. J. DomINnicensts, Spruce,n.sp. (Tab. XXIX. figs. 1-3.) 

Monoica, minutula, in plagas latas effusa; caule 3 mm. longo, 
basi rhizomatoso subdiyiso prostrato radicelloso, deinde assur- 
gente simplice vel ramum unum alterumve proferente, inferne 
subaphyllo. Folia dissita, luride rufescentia, novella virentia, 
oblique vel transverse fere inserta, recurvo-patula, ovali-orbicu- 
lata, apice rotundata raro retusa; cellule subopace, minutule, 
equilateri-hexagone, marginales concolores quadrate. Flores 2 
terminales, innovatione (interdum ¢ ) suffulti, vel non; bractee 
appressze, foliis subconformes, duplo tamen majores. Perianthia 
alte exserta, cylindrico-fusiformia, apice acuto 4—5-carinata, levia. 
Andrecia longispica, plerumque totuin ramum sistentia; bractee 
julaceo-imbricate, orbiculate, concave, monandre.—SFolia °3 x 
25, °3x°3, cellule 3; ; perianthia 1:0 x 0'3 mm. 

Hab, Dominica, Roseau Valley, in terra umbrosa (Exxrorr, 
no. 78, Junio 1892). Sti. Vincent, Richmond Valley (Etuxiorr, 
no. 174).—J. crassula, M. et Nees, in Brasilia et Juan Fernandez 
lecta, nostre subsimilis, folia habet ovata concava, et perianthia 
multo breviora, ovata inflata et obtusa. J. coniflora, Schiffn. 
(Hep. ‘ Gazelle ’-Reise), p. 10, t. 2, habitu ete. nostre subsimilis, 
quadruplo major est, foliis triplo majoribus suberectis, perianthiis 
ecarinatis hinc profunde unisulcis—ad J. pumile, With., instar, 
cui affinis videretur. 


135. J. scutstoputia, Spruce, in Trans. Bot. Soc. Edinb. xv. 
p-513. (Tab. XXIX. figs, 4-6.)—Dominica, Grande Souffricre 
(858, 859, 860, 861). 

LINN. JOURN.—BOTANY, VOL. XXX. 2D 
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Genus 20. AnrcuLARTA, Corda? 

To Alicularia (=Nardia, Gray & Lindberg ex parte) I now 
refer, but doubtfully, the curious Jungermannia succulenta, Rich., 
of which Mr. Elliott gathered numerous specimens, thickly en- 
crusted with the mineral deposits of the Grande Souffriere of 
Dominica, where it grew along with Isotachis serrulata. In 
the Trans. Bot. Soc. Edinb. xv. p. 519, I proposed for it the 
subgeneric name Apotomanthus, from the truncate, obtusely 
trigonous, emersed perianth, in which it is certainly very different 
from the immersed, 5-gonous, microstomous perianth of Alicu- 
laria scalaris, Cord., and its allies. 


136. A. stcoutENta, Spruce. Jungermannia succulenta, Lehm. 
& Lindenb. in Syn. Hep. p. 84.—Dominica, Grande Souffriére 
(835, 836, 837, 838, 839, 840, 841, 842, 848, 850, 864, 869). 


Genus 21. Tyrimantuvs, Witt. 

Of this genus Mr. Elliott gathered all the three species pub- 
lished by Lindenberg, as species of Plagiochila, in the ‘ Species 
Hepaticarum.’ Unfortunately they are all sterile, and there- 
fore do not show the saccate perianth characteristic of the genus. 


137. T. Laxvs, Spruce, in Trans. Bot. Soc. Edinb. xv. p. 502. 
Plagiochila laxa, Lindenb. in Syn. Hep. p. 35.—St. Vincent, 
Mt. St. Andrew’s (65). Dominica, Morne Diablotin (676). 


138. T. approxtmatus. Plagiochila approximata, Lehm. & Lin- 
denb. in Syn. Hep. p. 49.—Dominica, Morne Diablotin (675). 


139. T. amptextroiivs. Plagiochila amplexifolia, Hampe, in 
Syn. Hep. p. 49.—Dominica, Roseau Valley (73): 


Subtribus v. FOSSOMBRONIEAL, 


Genus 22. Scatia, Gray (=Haptomrrrium, Nees). 

140. 8. anpina, Spruce, in Trans. Bot. Soc. Edinb. xv. p. 532 
(=Haplomitrium andinum ejusdem MS. 1856=H. mnioides, 
Gottsche, in Besch. ‘Hépatiques des Antilles Francaises, 
1893). (Tab. XXX. figs. 1-6.)—Dominica, Morne Micotrin 
(85), Morne Trois Pitons (767). 

This fine hepatic, a very near ally of our British Jungermannia 

Hookeri, Sm., but thrice the size, was gathered by me in the 

Peruvian Andes in July 1856, and named at the time as above. 
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I can now safely assert that the Peruvian plant and the West- 
Indian are the same species, Mr. Elliott’s specimens gathered in 
two localities in Dominica agreeing perfectly with mine. 


Genus 23. Sympnyroayna, Mont. 


Of the two Symphyogyne gathered by Mr. Elliott, one is new 
and is remarkable for the costa of the frond being traversed by 
three dark ligneous bands or threads. Unfortunately it is 
sterile. 


141. S. sryvara, Mont. et Nees, in D’Orbign. Voy. p. 61, et: 
in Syn. Hep. p, 482.—Dominica, Morne Trois Pitons (693, 
765). 


142. S. rrrvirrata, Spruce,n. sp. (Tab. XXX. figs. 7-11.) 

Dioica, in ipsa basi ramosa; frondes 23-8 cm. longas, lineari- 
lanceolatas, undulatas, virentes, margine subrufo repando inte- 
gerrimo, plerumque simplices, raro frondulam anticam emittentes, 
proferens. Costa frondis sat valida, sectione lanceolata, filis 
vittisve tribus—raro superne solum duabus—tenuibus nigres- 
centibus ligneis percursa; limbus unistratus, cellulis magnis 
zequilateris constans. lores 2 facie frondis antica orti; ealyptra 
(juvenilis) cylindrica, apice pistillidia plurima gerens, basi ad 
S. brasiliensis instar involucratax—Afrons 5 mm, lata, cellule 
zs mm. 

Hab. Dominica, ad saxa bumida montis Micotrin (Exutorz, 
no. 86, Junio 1892), etiam in monte Trois Pitons (Eruiorr, 
no. 774, 887, Nov. 1892), et in Monte Diablotin (Exurorv, 
no. 695).—S. brasiliensis minor est, costa frondis solum uni- 
vittata. 

Genus 24. Bryrria, Hndlich. 
143. B. Lyetxit, Endl. in Syn. Hep. p. 475, var.?—Dominica, 

Grande Souffriére (871, 872). 


Genus 25. Monocrra, Hook. 


144. M. Forsrert, Hook. Muse. Exot. t. 174.—St. Vincent, Rich- 
mond Valley (194), on rocks; Hermitage Woods (187). 
Dominica, Morne Trois Pitons (887), Morne Diablotin (696). 
This plant is a curious instance of a large frondose hepatic 

discovered by G. Forster (on Captain Cook’s second voyage, 

1772-75) in the Australian Islands, having since been found to 

2D2 
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extend throughout the entire length of South America; nor bas 
anyone hitherto been able to separate the West-Indian and 
South-American from the Australasian plant specifically. 

A few years ago some fern-roots from New Zealand reached 
Backhouse’s nursery at York, and on them grew an unknown 
frondose hepatic. It was sterile but throve well in its new home. 
Mr. Webster, the manager, watched it sedulously; but some 
years elapsed ere it showed signs of flowering and at length pro- 
duced a single perfect fruit, which he sent to me. This proved 
the plant to be the Monoclea leptohymenia, Tayl., “ Hepat. Ant- 
arct.” in Lond. Journ. Bot. 1844, p. 575=Dendroceros lepto- 
hymenius, Synops. Hepat. 1847, p. 580, “Columella tenuissima, 
nec nisi ope lentis observanda.” It is a true Monoclea, with all 
the characters of that genus; involucres, follicular capsule, bi- 
spirous elaters, &c., all as in I. Forsteri, but the frond much 
broader and thinner. Taylor’s description is accurate enough, 
except as to the “columella tenuissima”’ &c.; for there is no 
columella, and what has been taken for one has probably been a 
thread-like strip split off the edge of the follicular capsule in 
dehiscence. 


Subtribus vi. METZGERIEZ. 


Genus 26. AnEuRA, Dum. 

Of Aneura I enumerate 9 species. ‘Those I propose as new 
seem distinct enough, but are unfortunately most of them sterile. 
There may even be two or three additional species, attached to 
other hepaties, but the plants are too fragmentary to describe. 


145. A. FucorpEs. Metzgeria fucoides, Nees, Lindenb. et 


Gottsche, in Syn. Hep. p. 506.—Dominica, Morne Trois 
Pitons (741, 761). 


146. A. praBLotina, Spruce, n. sp. 

Dioica, e rufo olivacea; frondes 1-2 em. alte, e caudice re- 
pente ort, bipinnate, caule primario exalato, sectione ovali; 
pinne pinuuleque opposite, late alate, costa pinnarum 5 cellulas 
crasse ; pinnule densz, lineares vel sublanceolate, alis 4-5 cell. 
latis, costa 3-4 cell. opertd, 3 cell. crass4, margine repande, 
apicem versus obsolete denticulate, apice retusz vel (superiores 
precipue) attenuate hamateque ; cellule alarum majuscula, 
(gz mm.) subequilaters, pachydermes, trigonis angularibus aucte. 
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Flores 2 binati, sepe in pinna brevi terminales. Cetera haud 
visa. 

Hab. Dominica, ad arbores in monte Diablotin (Exxiort, 
no. 699, Oct. 1892).—Ab affinibus distat precipue angulis cellu- 
larum incrassatis. A. pectinata, Hep. Amaz., huic habitu similis, 
flores habet monoicos, trigona cellularum nulla, ete. 


147. AnEuRA Laticostata, Spruce, n. sp. 

Dioica, rufescens ; frondes 3 cm. alte, bipinnate, trunco pri- 
mario subplano-convexo, millimetrum lato, medio 12-14 cellulas 
crasso, peranguste hic illic subulato; pinne pinnuleque oppo- 
site, alate, be lineares vel sublanceolate, obtuse retusuleve, 
repande, costa prelata, cellulis corticalibus 16-seriatis operta, 
medio 5 cell. crassa, limbo utrinque cellulis unistratis 4-5-seriatis 
equilateris constante. Flores Q axiales, binati, laciniis longis 
involucrati; calyptra subtuberculosa (juvenilis solum visa).— 
Cellule alarum 3; mm. 

Hab. Ad truncos vetustos in monte Diablotin insule Domi- 
nice (Enutorr, no. 698, Oct. 1892).—A. diablotina, in eodem 
monte lecta, duplo minor est, trunco frondis omnino exalato, 
costa pinnularum solum 3-4 cellulas lata, cellulis limbi ad angulos 
incrassatis. 


148. A. HYMENOPHYTOIDES, Spruce, in Trans. Bot. Soc. Edinb. 
xv. p. 549.—St. Vincent, Richmond Valley (223). 


149. A. Scuwaneckel, Steph. in Hedwigia, 1888, p. 278.— 
St. Vincent, Richmond Peak (208). Dominica, Morne 
Couronne (226), male plant (forsan sp. alt.). 


150. A. pistans, Spruce, 0. sp. 

Divica; frondes 5 cm. alte, bipinnatw, caule nigro, ovali- 
tereti, vimineo, exalato; pinne distantes, opposite, alate, basi 
tamen subexalate; pinnule pauce, alterne, distantes, plane, 
anguste lineares, apice sublatiores, retus# emarginateve, margine 
repande apicem versus subdenticulate; costa pinnarum medio 
5 cellulas, pinnularum 3 cellulas crassa, cellulis sub 4-seriatis 
operta; cellule majuscule, bexagone, trigonis nullis, ad alas 
5-7-seriatw. Flores... .—Pinne 7-10 mm. longe, pinnule 
2-4 mm. 

Hab. Dominica, in monte Trois Pitons dicto, ad arbores ve- 
tustos (Extiort, no. 763, Nov. 1892). 
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151. Angura strpatTIFLora, Steph. in Hedwigia, 1893, p. 27.— 
Dominica, Morne Diablotin (697), Morne Trois Pitons (762, 
766). 


152. A. PLANIFRONS, Spruce, n. sp. 

Dioica, plana, matrici adpressa, fronde lata, tenui, pinnata, 
pinnis dissitis, brevibus, linearibus rotundatis v. superne angus- 
tatis, simplicibus furcatisve, tam fronde quam pinnis prelate 
costatis, costa solum 2 v.38 cellulas crassa, limbo angusto uni- 
strato, solum cellulis 83-4-seriatis constante, circumdatis ; cellule 
magne subequilatere, marginales duplo minores. lores 2 
pinna brevi insidentes, squamis laciniatis involucrati. Calyptra 

. . -—Frons 3X1:0-1:2 em.; cellule limbi },, marginales 37 
mm. 

Hab. Ins. Sti. Vincentii, in monte Sti. Andrew, ad Musarum 
vaginas marcescentes (Enxiort, no. 145, Febr. 1892). 


153. A. pinaTaTa, Spruce, n. sp. 

Dioica, sordide viridis; frondes vix centimetrum longe, pro- 
cumbentes et imbricate, ambitu late oblonger, irregulariter 
breviterque fissee, interdum subpinnatifide, basi 2 mm. late 
plane, segmentis oblongis cuneatisve, ubique carnosis, 2-5- 
stratis, preter in ipso apice lato, rotundato, retuso, tricrenatove, 
cellulis uniseriatis parvulis vacuis quadratis rectangularibusve 
albido-marginato ; cetere cellule paullo majores, oblongo-hexa- 
gone, corticales tenues, interiores sat crasse. Alia segmenta 
frondis linearia, apice gemmipara, rarius occurrunt; flores haud 
inveni.—Cellule marginales 3,-75 mm. 

Hab. Dominica, in monte Diablotin, ad saxa (Exxtort, 
no. 683, 694, Oct. 1892); Roseau Valley (Eniiofr, no. 77). 
Plantula singularis, facie Anthocerotis Collematisve potius quam 
Aneure. Forsan A. albomarginate, Amboynensi, a cl. Stephani 
deseripte (‘ Hedwigia,’ 1893, p. 17) subaffinis. 


Genus 27. Merzerrta, Raddi. 


154. M. pranrtuscuba, Spruce, in Rev. Bry. 1888, pp. 34, 35 
(nomen nudum).—St. Vincent, Bonhomme Valley (86, 144). 
Dominica, Morne Micotrin (105), Morne Couronne (232). 
[The fronds are 1:5 mm. or more wide, and absorb water slowly ; 

the margins are crenulate, and, like the midrib, bear root-hairs ; 

cells 0057 mm. The original specimens in Herb. Spruce have 
narrower fronds (1:0 mm. or less) with entire margins; Glaziou 
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no. 7394 (Brazil) has root-hairs scattered over the whole under- 
surface, and cells 0:028 mm. wide; Balansa no. 4334 (Paraguay ) 
has root-hairs beneath the midrib and margins, but rarely on 
lamina, cells 0041 mm. wide.—A. ea 


155. Murzgerta LEPTONEURA, Spruce,in Trans. Bot. Soc. Edinb. 


Xv. p. 555.—St. Vincent, Richmond Peak (217). 
Var.—Dominica, Morne Trois Pitons (725). 


Subordo II. MARCHANTIACE. 


Genus 28. Dumorttera, Nees. 
156. D. utrsura, Reinw., Blume et Nees, in Syn. Hep. p. 543.— 
St. Vincent, Richmond Valley (194). Dominica. 
This species grows along with Monoclea in both the islands at 
a moderate elevation ; as it does also in the Peruvian Andes, 
where neither species ascends above a thousand metres. 


Genus 29. Marcuantia, Wich. 
157. M. cuenopopa, Linn. Sp. Pl. ed. I. 1137—St. Vincent, 
Kingstown (232). Dominica, Roseau Valley (61). 
Though Mr. Elliott’s collections contain only this, the common 
montane species of tropical America, it is probable that other 
species exist in the two islands. 


Subordo III. RICCIACEZ. 


Genus 30. Ricora, Wich. 
158. R. etavca, Linn. Sp. Pl. ed. I. 1137, var. ?—Dominica, 


Roseau Valley (500). 
To this species, as a large form, I refer the only specimens of 


this genus collected; but they may be distinct. 


Subordo IV. ANTHOCEROTACE. 


Genus 31. Drenproceros, Nees. 
159. D. crrsparus, Nees, in Syn. Hep. p. 579.—St. Vincent, 
Richmond Valley (224), on rocks, 


160. D. crispus, Nees, in Syn. Hep. p. 581.—Dominica, Grande 
Souffriére (870). 
Fertile specimens of both species were gathered. D. crispatus 
is well figured by Hooker in the 1st vol. of his ‘ Botanical Mis- 


cellany,’ tab. 27. 
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Genus 32. AntHocERos, Wich. 


161. A. rupERcuLATUS, Lehm. et Lindenb. in Syn. Hep. p.585.— 
St. Vincent, Chateau Belair (2381). Dominica, Emsol Estate 
(499). 


162. A., sp. (sterilis).—Dominica, Roseau Valley (79). 

A. tuberculatus was found in both islands fruiting abundantly. 
And what seems to be a second species, but sterile and in small 
quantity, was gathered in Dominica. 


EXPLANATION OF THE PLATES. 
PuateE XX. 


Fig. 1. Frullania spatuliflora, Spruce. Portion of stem, with three perianths 
and capsule, x 27. 

. Portion of stem with male spike, x 27. 

Lobules and underleayes, x 95. 

Marginal cells of leaf, x 280. 

. Lejeunea (§ Acrolejeunea) atroviridis, Spruce. Portion of plant, natural 
size. 

. Portion of stem with perianth and capsule, x27. 

. Perianth, x 27. 

. Leaf, x27. 

. Lobule and underleaf, x 95. 

. Marginal cells of leaf, x 280. 
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Puatze XXI, 


Fig. 1. Lejewnea (§ Prionolejewnea) vulcanica, Spruce. Portion of plant with 

perianth and male spikes, x 27. 

2, Lobules and underleaf, x 9d, 

3. Apical cells of leaf, x 280. 

4, Lejeunea (§ Prionolejeunea) guadalupensis, Gottsche. Portion of stem 
with perianth and male spike, X27. 

5, Apical cells of leaf, x 280. 

6,7. Lejewnea (§ Ceratolejeunea) brevinervis, Spruce. Portions of stem 
with perianths, x 27. 

8. Lobules and underleaf, x95. 

9. Cells from middle of leaf, x 280, 


. 


Prats XXII. 


Fig. 1. Leewnea (§ Taxilejeunea) graminicolor, Spruce. Portion of stem with 
perianth and male spikes, x 27, 
2. Lobules and underleaf, x95. 
3. Apical cells of leaf, x 280. 


Fig. 
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4. Lejeunea (§ Hygrolejeunea) corynantha, Spruce. Portion of stem with 
perianth, x 27. 

5. Male spike, x27. 

6,7. Leaves, x 27. 

8. Lobules and underleaf, x 95. 


9. Marginal cells of leaf, x 280. 


Fig. 


Puate XXIII. 


. Lejeunea (§ Eulejeunea) Elliottii, Spruce. Part of plant (from below) 
with perianth and male spike, x27. 

. The same (from above), X 27. 

. Lobules and underleaves, x 95. 

. Apical cells of leaf, x 280. 

. Unicellular papillz on keel of perianth, x 280. 

. Lejeunea (§ Eulejeunea) pililoba, Spruce. Part of plant, x 27. 

. Lobules and underleaf, x 95. 

. Marginal cells of leaf, x 280. 
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Prat XXTV. 


Figs. 1, 2. Lejeunea (§ Eulejeunea) disjecta, Spruce. Parts of plant from below 


and above, with perianths, x 27. 


Fig. 3, Lobules and underleaves, x 95. 


Fig. 


Fig 


4, Marginal cells of leaf, x 280. 

5. Lejeunea (§ Cololejeunea) heteromorpha, Spruce. Part of plant with 
perianths, capsule, and male spike, X27. 

6, 7. Perianths (from above and below), x 95. 

8. Apical cells of leaf, x 280. 

9. Hlater and apex of capsular valve, x 280. 


Pruatn XXV. 


1. Radula subsimplex, Steph. Part of plant, natural size. 
2. Part of plant with perianth, x27, 

3. Marginal cells of leaf, x 280. 

4, Sendtnera Elliottii, Spruce. Plant, natural size. 

5. Part of plant, x15. 

6, 7. Diandrous bracts, x 27. 

8. Leaf, x 27. 

9, Marginal cells of leaf, x 280. 

10. Cells of vitta, x 280. 


Pratre XXVI. 


1. Cephalozia Wrightii, Gottsche, var. bicornis, Spruce. Part of plant with 


perianth, X27. 
2. Leaves (from the side), x95. 


- 3. Leaves (from below), x 95. 


4, Marginal cells of leaf, x 280. 
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Figs. 5,6. Alobiella dominicensis, Spruce. Parts of plant with young perianth, 
x 27. 
Fig. 7. Perianth, bracts and archegonia, x 27. 
8. Underside of stem, X95. 
9. Apical cells of leaf, x 280. 


Prats XXVII. 
Figs. 1, 2. Micropterygiwm portoricense, Steph. Parts of plant with perianths, 
x 15. 
Fig. 3. Leaves and underleaves, x 95. 
Marginal cells of leaf, x 280. 
Leioscyphus ovatus, Spruce. Part of plant with male spike, x 15. 
Perianth (from below), x 15. 
Apex of perianth (from the side), x 15. 
Underleaves, x 95. 
Marginal cells of leaf, x 280. 
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Pratt XXVIII. 
1. Plagiochila Elliottiz, Spruce. Part of plant, natural size. 
2. Part of plant (from above), x 15. 
3. Leaf, x15. 
4. Perianth, x15. 


Fig. 


5. Cells of leaf, x 280, . 

6. Syzygiella perfoliata, var. levigata, Spruce. Plant, natural size. 
7,8. Parts of plant, x 27. 

9. Marginal cells of leaf, x 280. 


Prats XXIX, 
Fig. 1. Jungermannia dominicensis, Spruce. Part of plant with perianths and 
male spike, x 27. 
2. Part of stem, X27. 
3. Marginal cells of leaf, x 280. 
4. Jungermannia schistophila, Spruce. Part of plant with perianths, x 27, 
5. Male spike, x27. 
6. Apical cells of leaf, x 280. 


. 


Prats XXX. 
Figs. 1, 2. Scalia andina, Spruce. Parts of plant (2, with perianths and cap- 
sule), natural size. 
Fig. 3. Part of plant, x5. 
4, Valves of capsule, x5. 
5. Marginal cells of leaf, x 280. 
6 
ts 


. Portions of elaters, x 280. 
. Symphyogyna trivittata, Spruce. Plant, natural size. 
8. Part of plant showing male bracts, x 27. 
9. Transverse section of stem, x 27. 
0. Transverse section of vitta, x 280. 
1, Marginal cells of thallus, x 280. 
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13. JUNGERMANNIA DOMINICENSIS, Spruce , 
4-6. J.SCHISTOPHILA, Spruce. 
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A Contribution to the Flora of Eastern Tropical Africa. By 
A. B. Renpit, M.A., B.Se., F.L.S., Assistant in Botany, 
British Museum. 


[Read 21st June, 1894.] 
(Puates XXXT.-XXXITV.) 


Tue present paper deals with the petaloid monocotyledons and 
plants of a few allied families recently collected in Eastern 
Equatorial Africa by the Rev. W. E. Taylor, of the Church 
Missionary Society, and Dr. J. W. Gregory, of the Geological 
Department of the British Museum, all of which will be found in 
the Herbarium of the latter institution. Of Mr. Taylor’s plants 
a large proportion were collected near Mombasa, a few at Frere- 
town and on the island itself, the rest on the Rabai Hills, a low 
range (up to 800 feet) near Mombasa, or on the Giryama and 
Shimba hills, south of that place. A considerable number were 
gathered either at Uyui, near Tabora in Unyamwezi country, or 
on the route thence to the coast opposite Zanzibar, and a few on 
Mt. Kilimanjaro at elevations ranging from 4000 to 10,000 feet. 
Dr. Gregory collected on Mt. Kenya up to the terminal moraine 
of sheet glaciation; on the Laikipia plateau, in the Kikuyu 
country south of Kenya; and along the valley in which lie lakes 
Naivasha and Baringo. Also on the Taita mts. to 4400 feet; on 
the East Ongalea mts. due east of Kilimanjaro and 150 miles 
from Mombasa, at an elevation of 2200 feet; at Kariandusi 
(6100 feet), at the south end of Lake Elmetaita in the Masai 
country ; on the Athi plains; and at various places in the Tana 
river-basin. The plants collected between Unyamwezi and the 
coast are chiefly of tropical African affinity, serving in several 
instances to connect the Eastern and Western floras, or rather in- 
dicating the floral identity of these regions. For example, Chlo- 
rophytum andongense from Angola was found at Uyui, while two 
new Chlorophytums, a new Anthericum, and a new Lapeyrousia 
also find their nearest allies in plants collected by Welwitsch 
in Angola; a fourth Chlorophytum most nearly approaches one 
from the Cameroons. This means that nearly one-fifth of these 
plants are, in our present knowledge, of exclusively West- 
African affinity. Oyanotis hirsuta from Uyui is Abyssinian ; a 
new Eulophia and a new Urginea are of the same affinity; a 
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new Albuca, found also on the Rabai Hills, is allied to A. Stewd- 
nert from Kalabat; while a new Habenaria finds its nearest 
ally in the Kilimanjaro plant, H. stylites. A new Polystachya 
approaches the South-African P. tessellata. 

Of thirty plants from the coast-ranges near Mombasa, ten 
have an exclusively east tropical African affinity; of these 
Dioscorea triphylla is Abyssinian ; Habenaria rabaiensis, Sp. D-y 
is allied to H. Volkensiana from Kilimanjaro; Anthericum 
giryame, sp. n., to A. milanjianum from Mt. Milanji; while 
Commelina Bainesit var. glabrata is another high Nyasaland 
plant. Only one, Angrecum semipedale, sp. n., shows exclusively 
West-African affinity. Six are more or less general in Tro- 
pical Africa, three in Tropical and South Africa, two in these 
and Madagascar, while one, Angrecum jfimbriatum, sp. n.,is of 
South-African affinity. Gladiolus Taylorianus, sp. n., is allied to 
G. Quartinianus, a tropical African mountain plant. Angrecum 
giryame, a fine species, falls between the Malagasy A. superbum 
and the Bourbon A. eburneum; and Pandanus rabaiensis is also 
near P. utilis from Madagascar. 

Eight of the fourteen species from Kilimanjaro are new, and 
include two Habenarias allied to Abyssinian species; a Hespe- 
rantha allied to H. alpina from the Cameroons; an Aristea 
closely connected with one from Mt. Milanjiin Nyasaland; a 
Romulea near R. gracillima from the mountains of Namaqualand ; 
and a Disa and Disperis allied to South-African species. “Of 
the species hitherto described, Dierama pendula and Asparagus 
plumosus are South-African, but recently recorded from Mt. 
Milanji. Of the five Kenya plants one or two are new, namely, 
a Disa allied to D. Welwitschii from Angola, and perhaps a 
Podocarp near the West Tropical African Podocarpus Mannii. 
Gladiolus watsonioides, previously described from the higher 
slopes of Kilimanjaro, was found by Dr. Gregory at the terminal 
moraine of sheet glaciation; the Abyssinian variety simensis of 
the arctic and alpine Luzula spicata, in the bamboo zone; and, 
lower still, in the lower forest zone, the temperate Juncus effusus. 
From the Laikipia plateau come the north temperate and alpine 
Alisma Plantago and a new Hypowis allied to the Angolan 
HH. polystachya. 

A Peristylus from Kariandusi very closely resembles a new 
one collected by Buchanan in Nyasaland. 
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The detailed lists which follow will serve to show the affinity 
and distribution of the species from the various localities. 


Between Zanzibar and Uyui or Unyamwezi. 

Lagarosiphon erispus, sp.n.: near L. tenwis, sp. n., Hast 
Ongalea mts., and LZ. Nyasse, Ridl., Nyasaland. 

Eulophia longepedunculata, sp.n.: near E. Petersii, Reichb. f., 
Zanzibar, and EL. Schimperi, Hochst., Abyssinia. 

Inssochilus Taylorii, Ridl. 

Polystachya Tayloriana, sp.u.: near P. tessellata, Lindl., S. 
Africa. 

Habenaria tenuicaulis, sp. nu. : near H. Buchananiana, Kraenz., 
Nyasaland. 

H. equatorialis, sp.n.: near H. stylites, Reichb. f. & 8. Moore, 
Kilimanjaro. 

Lapeyrousia congesta, sp. n.: near L. odoratissima, Baker, 
Huilla, Angola. 

Gladiolus, sp.; G. corneo, Oliver, aff. Mts. east of L. Tan- 
ganyika. 

Hypoxis villosa, L. 8. Africa to Abyssinia. 

Vellosia equatorialis, sp. n.: near V. tomentosa, Pax, East 
Equatorial Africa. 

Anthericum acuminatum, sp. u.; also Taita mts.: near A, 
Grantii, Baker, same district. 

A. uywiense, sp. u.: near A. Grantii, Baker, same district. 

A. Taylorianum,. sp. n., Uyui: near Chlorophytum affine, 
Baker, same district. 

A. speciosum, sp. u., Uyui: near A. pterocaulon, Welw., 
Angola. 

Chlorophytum andongense, Baker, Uyui. Angola. 

CO. miserum, sp. n.: affinity Tropical-A frican. 

C. moniliforme, sp. n., Uyui. 

O. fusiforme, sp. n.: near last named. 

C. ramiferum, sp.n.: near C. petiolatum, Baker, Cameroons. 

O. marginatum, sp. n., Uyui: near C. falceatum, Huila. 

O. papillosum, sp. n.: near O. colubrinum, Angola. 

Urginea Tayloriana, sp.n.: near U. Petitiana, Solms, Abyssinia. 

Albuca Tayloriana, sp.n., also Rabai Hills: near A. Steudneri, 
Schw. & Engl., Kalabat. 

Scilla textilis, sp. nu., Uyui: near S. lanceefolia, Baker, S. 
and Tropical Africa. 


376 MR. A. B. RENDLE ON THE 


Scilla uywiensis, sp. n., Uyui: near S. somaliensis, Baker, 
Somaliland. 

Gloriosa virescens, var. latifolia, n. var. Type in Tropical and 
S. Africa. 

Walleria Mackenzii, J. Kirk. Tropical Africa. 

W. nutans, J. Kirk, Uyui. Hast Tropical Africa. 

Oyanotis hirsuta, Fisch. et Mey., Uyui. Abyssinia. 


Kilimanjaro. 

Habenaria altior, sp. n., higher slopes: near H. Schimperiana, 
Rehb. f., Abyssinia. 

H. splendens, sp. n., higher slopes: near H. macrantha, 
Hochst., Abyssinia. 

Disa kilimanjarica, sp.u., higher slopes : near D. polygonoides, 
Lindl., S. Africa. 

Disperis alpina, sp. u., bigher slopes: near D. Macowant, 
Bolus, S. Africa. 

Romulea alpina, sp. n., higher slopes: near R. gracillima, 
Baker, mts. of Namaqualand. 

Aristea Tayloriana, Rendle, higher slopes: near A. John- 
stoniana, Rendle, Mt. Milanji, Nyasaland. 

Hesperantha kilimanjarica, sp. u., higher slopes: near H. 
alpina, Cameroons. 

Dierama pendula, Baker, sp. n., higher slopes. S. Africa to 
Natal and Mt. Milanji. 

Gladiolus splendidus, sp. n., higher slopes: near G. kilimand- 
scharicus, Pax, Kilimanjaro. ' 

G. sp.; G. Quartiniano, A. Rich., aff.: Mochi, 4000-5500 ft. 
Mts. of Tropical Africa. 


Asparagus plumosus, Baker, Morang, 5000-6500 ft. S. Africa 
to Mt. Milanji. 


Kniphofia Thomsoni, Baker, Morang and higher slopes. 
Kilimanjaro. 


Aneilema equinoctiale, Kunth, Mochi, 4000-5500 ft. Tropical 
Africa and Arabia. 


Lissochilus arenarius, Lind]., Morang, 5000-6500 ft. Tropical 
Africa. 
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Rabai Hills (R.) and Giryama and Shimba Hills (G. S.). 

Lissochilus arenarius, Lindl. (R.). ‘Tropical Africa; also 
Kilimanjaro. 

L. Wakefieldi, Reichb. f. & S. Moore (R.). East Tropical Africa. 

Polystachya Kilimanjari, Reichb. f. (R.). East Tropical Africa. 

Angrecum arcuatum, Lindl. (G. 8.). South and Tropical 
Africa. 

A. bilobum var. Kirkei, Reichb. f. (R.). East Tropical Africa. 

A. fimbriatum, sp. n. (G. 8.): near A. bicaudatum, Lindl., 
South Africa. 

A. giryame, sp.n.(G.S.): near A. eburneum, Thou., Bourbon, 
and A. superbum, Thou., Madagascar. 

A, semipedale, sp. n. (R.): near A. apiculatum, Hook., West 
Tropical Africa, and A. aviculariwm, Reichb. f., Tropical 
Africa. 

Vanilla Humblotii, Reichb. f. (G. S.). Comoro Is. 

Habenaria rabaiensis, sp. n. (R.): near H. Volkensiana, 
Kraenz., Kilimanjaro. 

Sansevieria cylindrica, Bojer (R.). Tropical Africa. 

S. sp.; S. guineensi, Willd., aff.(R.). Tropical Africa. 

Gladiolus Taylorianus, sp. n. (R.).: near G. Quartinianus, 
A. Rich., mts. of Tropical Africa. 

Hypoxis angustifolia, Lam. (R.). Trop. to 8. Africa; Mada- 
gascar and Mascarenes. 

Hemanthus multiflorus, Martyn (R.). Tropical Africa. 

Dioscorea triphylla, Schimp. (R.). Abyssinia. 

Asparagus ethiopicus, Linn. (R.). Tropical and 8. Africa and 
Madagascar. 

A. africanus, Lam. (R.). Tropical and 8. Africa. 

A, racemosus, Willd. (R.). Tropical and subtropical parts of 
Old World. 

Aloe rabaiensis, sp.n.: near A. venenosa, Engl., East Tropical 
Africa. 

Anthericum Giryame, sp. n. (G.8.): near A. milanjianum, 
Rendle, Mt. Milanji, Nyasaland. 

Albuca Tayloriana, sp. nu. (R.): near A. Steudneri, Schweinf. 
& Engl., Kalabat. 

Scilla Tayloriana, sp. n. (R.): near A. lilacina, Baker, 
Nubia. 

Gloriosa virescens, Lindl. (R.). Tropical and 8. Africa. 
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Commelina Bainesii, var. glabrata, Rendle (R.). Zomba, 
Nyasaland. 

Aneilema c@quinoctiale, Kunth (R.), also Kilimanjaro. 
Tropical Africa and Arabia. 

A. sinicum, Lindl. (R.). Tropical and S. Africa, and Tropical 
Asia to China, 

Cyanotis lanata, Benth. (G. 8.). Tropical Africa. 

Flagellaria indica, Linn. (R.). Warmer parts of Old World. 

Pandanus rabaiensis, sp. n. (R.): near P. utilis, Bory, Mada- 
gascar. 

Mombasa Island. 

Acampe mombasensis, sp. n.: near A. pachyglossa, Reichb. f., 
mainland near Mombasa. 

Angrecum arcuatum, Lindl.; also Giryama and Shimba mts. 
S. and Tropical Africa. 

Chlorophytum Heynei, Baker. H. India. 


Freretown. 
Angrecum bilobum, var. Kirkei, Reichb. f.; also Rabai Hills. 
E. Tropical Africa. 
Commelina albescens, Hassk. Tropical Africa to India. 
C. Forskalei, Vahl, aff. Tropical Africa, Arabia, and India. 


Athi Plains. 


Acidanthera candida, sp. n.: near A. laxiflora, Baker, Kiliman- 
jaro, 2000 ft. 


. 


East Ongalea Mountains. 
Lagarosiphon tenuis, sp. n., Kinani, 2200 ft.: near ZL. Nyasse, 
Ridley, Nyasaland. 


Commelina subulata, Roth, Kinani, 2200 ft. Tropical Africa 
and India. 


Naias graminea, Del., Kinani, 2200 ft. Tropical Asia to Egypt. 


Taita Mountains. 


Habenaria ndiana, sp. n., Ndi, 4000 ft.: near H. incarnata, 
Lindl., Madagascar ; and H. humilior, Reichb. f., and H. 
pedicellaris, Reichb. f., Abyssinia. 


Anthericum acuminatum, sp. u., Kifaniko. Affinity East 
Tropical African. 
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Kariandusi. 
Lagarosiphon hydrilloides, sp. n., 6100 ft. 
Peristylus hispidula, var. minor, var. nov., N.E. of Karian lusi, 
6100 ft. The species in Nyasaland. 
Gladiolus, sp.; G. Quartiniano, A. Rich., aff.: 6100 ft. Mts. of 
Tropical Africa. 


Laikipia Plateau. 

Gladiolus, sp.; G. Quartiniano, A. Rich., aff. Mts. of Tropical 
Africa. 

Hypoxis laikipiensis, sp. n.: near H. polystachya, Welw., 
Huilla, Angola. 

_ Gloriosa virescens, Lindl. Tropical and S. Africa. 

Commelina africana, Linn., foot-hills. Tropical and S. Africa ; 
Bourbon. 

Alisma Plantago, Linn. North temperate and alpine. 


Kenya. 


Disa Gregoriana, sp. n., terminal moraine of sheet glaciation : 
near D. Welwitschii, Reichb. f., Angola. 

Gladiolus watsonioides, Baker, terminal moraine. Higher 
slopes of Mt. Kilimanjaro. 

Juncus effusus, L., lower forest-zone. Temperate. 

Luzula spicata, var. simensis, Hochst., lower edge of bamboo- 
zone. Abyssinia. 

Podocarpus, P. Mannii, Hook. f., aff., bamboo-zone. 8S. Thomé. 


South of Kenya. 


Habenaria pedicellaris, Reichb. f., steppes of Thika-Thika, 
South of Kenya. Abyssinia. 

Ornithogalum Eckloni, Schlecht., Kikuyu Country, 8. of Kenya. 
S. and Tropical Africa. 

Commelina purpurea, C. B. Clarke, steppes between Ndoro 
and Guaso Thegu, S.W. of Kenya. 

Juncus Fontanesii, J. Gay, steppes between Ndoro and Guaso 
Thegu, S.W. of Kenya. Mediterranean, Orient, and Abys- 
sinia. 

Aponogeton abyssinicum, sp. n., Kikuyu. Tropical Africa. 
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Naivasha and Baringo Valley. 

Hypoxis Gregoriana, sp.n., Kikuyu escarpment, Kedong River 
S. of L. Naivasha: near H. laikipiensis, mihi. 

Crinum, sp. 

Asparagus plumosus, Baker, Kikuyu escarpment. S. Africa to 
Mt. Milanji. 

A. medeoloides, Thunb., Kikuyu escarpment. S. Africa. 

Bulbine asphodeloides, Schult. f., Kikuyu escarpment. 8. and 
Tropical Africa. 

Typha angustifolia, Linn., east side of Lake Losuguta. 
Temperate and warmer parts of northern hemisphere. 


HYDROCHARIDES. 


LAGAROSIPHON TENUIS, sp. nov. (Pl. XXXI. figs.1-7.) Planta 
tenuis bryoides; foliis confertis linearibus, a basi sensim angus- 
tatis, apice obtusiusculis, margine a dentibus validis ascendentibus 
instructis, stipulis minutis subulatis; floribus foemineis axillari- 
bus ; spatha oblonga, apice bifida edentata vel dentibus perpaucis 
munita; perianthi tubo vix unciali, segmentis oblongis semi- 
linearibus3 ovario elongato-pyriformi. 

Hab. Kinani, East Ongalea Mountains, 2200 ft.: J. W. 
Gregory, 1893. 

A slender delicate plant, recalling L. Nyasse, Ridl., in habit. 
The crowded leaves are 4-5 lines long,.j—} line broad at the 
base, tapering gradually to the subobtuse apex, with about 30 
upwardly directed teeth on each side. The teeth are situated on 
‘small few-celled elevations of the leaf-margin ; the normal leaf- 
cells extend to beneath the epidermis, there being no distinctive 
hypodermal layers as in L. Schweinfurthii and others. Only 
female flowers were present, situated in the axils of ordinary 
leaves. The oblong spathe is 1 line long and bifid for + its 
length from the apex; generally entire, though sometimes with 
a few scattered teeth. The perianth-tube is about % in. long, 
the expanurd flower 1 line in diameter, the inaiideal oblong 
petals 3 line long. 

Resembles L. Nyassa, Ridl., but the female flowers are much 
longer, with oblong, not lanceolate petals, while the leaf-teeth* 
are emergences, not simple outgrowths of the epidermis as in 
that species. L. Schweinfurthit, Casp., has larger, more densely 
toothed leaves with obovate obtuse stipules. 
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LAaGAROSIPHON CRISPUS, sp. nov. (Pl. XXXI. figs. 8-17.) 
Herba subvalida ; foliis linearibus densis interdum suboppositis, 
crispis, plus minusve reflexis, in caulibus semipollicaribus et 
acutis, in ramulis autem minoribus et obtusis, exstipulatis, margine 
utroque a dentibus pluribus (ad quadraginta), compositis spinosis 
instructis, costa media venulisque brevibus transversis valde con- 
spicuis; spatha 2 1-flora ampulleformi, integra, apice proventu 
bifida, 1-lineari, perianthii segmentis oblongis ; spatha ¢ multiflora 
eyathiformi, margine bilabiata sparse spinulosa; antherarum 
loculis binis pendentibus; fructu bruneo, sesquilineari, fusi- 
formi, rostrato. 

Hab. Between Zanzibar and Uyui: W. E. Taylor, 1886. 

.A small plant with stiffish stems § line in diameter, densely 
covered with crisp more or less reflexed linear leaves, some- 
times subopposite, 6-7 lines long by $ line broad, with about 40 
sharp outwardly and upwardly directed teeth seated on a trian- 
gular base of several cells; on the branches the leaves are 
smaller (5 lines x + line), with rather fewer teeth (about 35) and 
a blunter tip; the conspicuous midrib is united by transverse 
veinlets to two parallel but weaker longitudinal veins, and the 
rectangular areas thus formed are filled with cells longer and 
poorer in chlorophyll than those forming the rest of the 
mesophyll. Intrafoliar stipules are absent, but the somewhat 
enlarged leaf-base bears a pair of teeth on either side. The male 
inflorescences are sessile in the leaf-axils on the main shoots, the 
cup-like spathes, about 4 line long, containing several flower- 
buds; the three short stamens bear two pendent anther-cells, 
each with a pointed tip. The female flowers are borne on the 
ultimate branches, the single-flowered axillary flask - shaped 
spathes being 1 line in length and without teeth; the perianth- 
tube is ? in. long, the colourless oblong segments about 4 line, 
the papillose stigmas are also 4 line in length. The brown 
broadly spindle-shaped fruits are 1} line long, or about 2 lines 
including the beak. 

Resembles Z. tenuis, mihi, in the characters of the female 
spathe and flower, but differs in having larger, linear, crisp 
, reflexed leaves with more depressed teeth. 


LAGAROSIPHON HYDRILLOIDES, sp. nov. (PI. XXXII. figs. 1-7.) 
Planta subrobusta; foliis saturate viridibus, verticillatis vix polli- 
caribus, linearibus, apice rotundatis, costa media subconspicua et 

2H2 


882 MR. A. B. RENDLE ON THE 


hypodermate pallido lineatis, margine utroque a dentibus plurimis 
ad centum simplicibus spinulosis instructis ; stipulis intrafoliariis 
triangulari-subulatis; spatha ¢ ....; spatha Q biflora (?), 
oblonga, apice bifida, marginibus suturisque spinulosis ; perianthii 
segmentis oblongis ; ovario multiovulato, ovulis erectis, funiculis 
longis, stigmatibus tribus bifidis. 

Hab. Kariandusi, 6100 ft.: J. W. Gregory, May 8th, 1893. 

The subrobust stems are nearly 1 line in diameter and bear 
the leaves in whorls of 3-5, the lower internodes being about 
2 in. long, but becoming much shorter above, the upper part of 
the shoot being densely leafy. The leaves are about 10 lines 
long, scarcely 1 line broad at the base, whence they taper 
slightly to the rounded tip ; each margin bears about 100 rather 
close-set spiny tooth-cells projecting upwards from the small- 
celled epidermis, beneath which is a hypoderma consisting of 
two rows of narrow elongated, almost colourless, regular cells ; 
there is a pair of delicate colourless triangular-subulate intra- 
foliar stipules, each half a line long. No male flowers were 
present. The female spathes are large, being 23 lines long by 
+ line broad, bifid for nearly 3 their length, and minutely 
spinulose on the free margins, with a few pairs of small spiny 
teeth on the lateral sutures. Each spathe bears a developed 
flower, and also encloses at the base an unopened female bud, so 
that it is potentially 2-flowered. The pyriform unicellular ovary 
contains 5 long-stalked orthotropous ovules. 

Resembles in appearance the common Hydrilla verticillata, 
Presl, owing to the whorled leaf-arrangement, in which it differs 
from all other species of Lagarosiphon, though a tendency to this 
arrangement is observed in ZL. rubella, Ridl. 

In the bifid stigmas and erect ovules it conforms to-Lagaro- 
siphon, these being respectively entire and anatropous in Hydrilla. 
In both genera the female spathes are described as one-flowered, 
but in the present species a small unopened bud is found by the 
side of the ovary of the developed flower. 


ORCHIDER. . 


EULOPHIA LONGEPEDUNCULATA, sp.nov. Plantaegregia, glabra; 
rhizomate repente squamato, a radicibus cylindricis longis suffulto ; 
caule foliato pseudobulboso, a vaginis longis subscariosis acumina- 
tis circumdato ; foluis pedalibus vel ultra, rigidis, plicatis, carinatis, 
falcatis, linearibus apicem versus angustatis, facie striatis rugu- 
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losisque, margine scabridis; pedunculo albescente 5-pedali, striato 
basi arcte vaginato ; bracteis inferioribus distantibus subscariosis, 
pallidis acuminatis pedunculum arcte amplectantibus, superiori- 
bus fulvis patentibus, racemi autem laxiflori minoribus subulatis, 
superne deminutis; floribus inter majores, pedicellis bracteas 
superantibus ; sepalis ligulatis vix uncialibus, 5-nerviis, quam 
petala oblongo-ligulata longioribus; labello subpollicari parte 
inferiore oblongo quam pars superior duplo longiore, hac autem 
subquadrata apiculata, basi angustiore cum callis lamelliformibus 
in venis insitis; calcari brevi, obtuso, recurvato. 

Hab. Between Zanzibar and Uyui: W. E. Taylor, 1887. 

A fine plant with a creeping rhizome 3-3 in. thick, bearing 
scarious imbricating scales and long colourless air-roots, the latter 
a foot long by 2 lines in diameter. The pseudobulbous stem, 
borne 1 inch behind the peduncle, is 3 inches in length, and 
surrounded by large colourless acuminate sheathing leaves, the 
longest 5 inches; it bears three terminal curved falcate rigid 
leaves, 12-16 inches long, and 7 lines broad, but tapering above, 
with a keeled midrib and four lateral veins prominent on the 
striate lower surface and the margin markedly scabrid. The 
light-coloured terete peduncle is 5 feet long and 23 lines in 
diameter below, sheathed at the base and bearing on the lower 
‘half a few distant bracts with well-marked ribs converging to the 
acuminate apex, and margins united in the lower half, free and 
receding above but closely applied to the stalk ; the lowest is 1? 
inch long, the upper ones becoming shorter; on the upper half 
the bracts are narrowly triangular acuminate, spreading from the 
base, and light brown in colour with five darker veins, becoming 
narrower, shorter, and more subulate in the flowering portion, and 
gradually decreasing to the-end of the peduncle; the flowers, 
about 16 in number, are scattered in a lax raceme a foot long, 
the stalk and ovary much exceed the bract, being 13 inch long in 
the lower flowers. The ligulate sepals are 5-nerved with a sub- 
aristate faleate apex, 11 lines long and 2 lines broad, the oblong- 
ligulate apiculate petals are 9 lines long by 2? broad, with three 
nerves running the whole length and 2 outer ones about } the 
length. The spreading lip is 113 lines long, with a short, strongly 
recurved spur 33-4 lines long, in the lower two-thirds it is oblong, 
42 lines at its broadest, with several (5, including the thinner 
median one) prominent longitudinal veins, the outer ones on each 
side sending ramifying branches towards the -margin; the 
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terminal portion is 4 lines long and 3} broad in its broadening 
upper part ; it bears on the dise a number of thin lamelliform sub- 
fleshy calli. ‘The column is 53 lines long. The slender subey lin- 
drical fruit is 13 inch long. 

Is near Eulophia Petersii, Reichb. f., from Zanzibar, but is a 
much larger plant with larger flowers and the sepals and petals 
narrower in proportion to their length. 

Is also near the Abyssinian H. Schimperi, Hochst., which has, 
however, a branched inflorescence with small triangular bracts, 
while the flower in our species is larger, and the calli on the lip 
more striking and much larger. 


Evropura Perersit, Reichb. f. in Flora, xlviii. p. 186. 

A plant collected by Taylor ‘‘ between Zanzibar and Uyui” 
closely resembles this species, collected by Hildebrandt near the 
town of Zanzibar (no. 1043), but is somewhat larger, with slightly 
larger flowers and longer floral bracts. 


LissocHILus aARENARIUS, Lindl. in Journ. Linn. Soc., Bot. vi. 
p- 133. 

Rabai Hills, March: 1886, and Mt. Kilimanjaro at Morang, 
5000 to 6500 feet, 1888: W. E. Taylor. 

Distrib. Tropical Africa. 

A plant collected at Uyui, also by Taylor, differs from the 
common form in its somewhat smaller flowers with a shorter and 
much narrower terminal lobe to the labellum, resembling in this 
respect the smaller plants from Natal, which have been called 
L. arenarius, but may perhaps be distinct. 


Lissocuitus Tayiori, Ridl., in Journ. Bot. 1886, p. 293. 

Between Zanzibar and Uyui: W. E. Taylor, 1886. 

Lissocuitus WAKEFIELDI, Reichb. f. et S. Moore in Journ. 
Bot. 1878, p. 186. 

Rabai Hills: W. E. Taylor, Sept. 1885 and Jan. 1886. 

PonystacHya Kirrmansart, Reichb. f. in Trans. Linn. Soc. 
ser. 2, Bot. il. p. 846. 

Rabai Hills: W. E. Taylor, March 1886. 

The plant on which Reichenbach founded the species was 
gathered by H. H. Johnston, 40-60 miles from the coast, on the 
Kilimanjaro Expedition. The name is therefore most inappro- 
priate; it appears without description in the account of the flora 
of the expedition in the Linnean Society’s Transactions. 
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PonystacHya Taynorrana, sp.nov. Rhizomate repente; cauli- 
bus basi anguste pseudobulbosis et afoliorum delapsorum vaginis 
cinctis, superne teretibus, in bracteis longis lineari-lanceolatis 
subscariosis arcte inclusis, supra medium ramos breves floriferos 
emittentibus ; floribus parvis longe pedicellatis; sepalo dorsali 
oblongo obtuso quam lateralia angustiore his ovato-oblongis basi 
lata ad pedem columni adnatis mentum conicum formantibus ; 
petalis cuneato-spathulatis quam sepala brevioribus ; labello 
extremo pede a cardine affixo, basi brevi lineari pubescente, in 
laminam glabram late oblongam erectam mox recurvatam expanso, 
in apice retuso et margine valde crispato; columna unilineari 
alata, pede sesquilineari; anthera uniloculari, polliniis 2, adnatis. 

Hab. Between Zanzibar and Uyui: W. E. Taylor, 1886. 

- The stout hard rhizome is about } inch in diameter, bearing 
numerous short thin roots on its under surface and above some- 
what close-set erect stems } to 2 feet long. The base for about 
2 inches is swollen into a narrow cylindrical pseudobulb, girt, like 
the portion above for a short distance, with the scarious sheaths 
of fallen leaves. The upper part, forming the peduncle, is closely 
invested with long narrow subscarious bracts, which are 2-24 
inches in length about the middle of the axis, but become 
‘continually shorter in the upper floriferous half. The small 
flowers are borne on short (2-8 lines), about 6-flowered lateral 
shoots in the axils of minute scaly bracts. The oblong dorsal 
sepal is narrower than the lateral ones, and 23 lines long by 1 
broad ; the lateral are 4 lines long and 14 broad, ovately oblong, and 
adnate by a broader base to the foot of the column, forming a 
chin into the upper part of which fits the thin linear basal part 
of the lip, % line long, which is at first parallel to the long foot of 
the column, but soon expands into the erect, then upwardly 
recurving broadly oblong lamina (23 lines long by 14 broad) with 
a crisped margin. The lateral petals, shaped like the leaflets of a 
horse-chestnut, are only 2 lines long. The column has narrowly 
winged edges, is 1} line long, and becomes gradually broader 
upwards ; the galeate anther measures 3 line from back to front, 
and is 1-locular with a small partition at the back. The 2 pollinia 
are adnate in the centre, and separable with difficulty. 

A characteristic species approaching the South-African P. tes- 
sellata, Lindl., but at once distinguished by the very short 
branches of the inflorescence as well as by its floral characters. 
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ACAMPE MOMBASENSIS, sp. nov. Planta glabra crassa ; folio 
oblongo-ligulato, apice oblique emarginato ; spica breviter race- 
mosa, bracteis brevibus semiorbiculari-ovatis ; floribus crassius- 
culis; sepalo dorsali spathulato-ligulato obtuso, lateralibus simili, 
bis autem angustioribus et oblongo-ligulatis ; petalis sepalis sub- 
similibus sed magis spathulatis ; labello basi gibboso, lobis later- 
alibus brevibus rotundatis in facie superiore pubescentibus, 
carina intermedia lamelliformi in-dentem obtusum in basi lobi 
centralis terminante, hoc crasso, quinquangulari, obtuso, in mar- 
gine et facie superiore valde papilloso ; columuna crassa, unilineari 
longa. 

Hab. Mombasa Island: W. E. Taylor, 1886. 

The. single leaf present resembles those of A. pachyglossa, 
Reichb. f., but is less linear, it is 8 inches long by 1} inch at its 
greatest width. The fleshy flower-spikes are 3-4 inches long and 
bear a few short similar branches. The numerous flowers are 
much larger than in A. pachyglossa, but similar in general 
appearance. The sepals and petals are thick, especially on the 
veins, with a thinner subtransparent marginal portion ; the 
dorsal sepal is 5 lines long by 24 broad above, the lateral ones 
are similar but narrower (2 lines broad) and oblong ligulate; the 
lateral petals are also similar in length, but more spathulate in 
shape and 13 line at their broadest. The lip is 44-5 lines long, 
rotundly gibbous at the base; the lower lobes are short and 
rounded, pubescent above and separated by a central lamelliform 
keel which ends in a bluntish tooth at the base of the median 
lobe, which is fleshy, pentagonal, and obtuse, 2 lines long, and as 
broad, with the upper surface and margins covered with large 
irregular papillw. The short thick column is about 1 line long. 

Differs from A. pachyglossa, Reichb. f., collected by Hildebrandt 
(no. 1991) on the mainland near Mombasa, in its much larger 
flowers, about twice the size, the greater similarity in width 
between sepals and petals and the very rounded gibbous base of 


the lip, which in A. pachyglossa forms a marked conical pro- 
jection. 


ANGRECUM ARcuaTUM, Lindl. in Hook. Comp. Bot. Mag. ii. 
p- 204. ; 


Mombasa Island, 1886, and Giryama and Shimba Hills, 1887: 
W. E. Taylor. 


Distrib. South and Tropical Africa. 
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ANGRzcUM BILOBUM, Lindl., var. Kirker, Reichb. f. in Gard. 
Chron. xviii. (1882) p. 488. 

Mkomani, Freretown, Dee. 1, 1885; Chororoni, Rabai, Jan. 
1886; Kayabonai, Rabai Hills, April 7, 1886; and probably 
(leaves only) Kilimanjaro, higher slopes above Morang to 10,000 
ft., 1888: W. E. Taylor. 

Distrib. East Tropical Africa. 


ANGRECUM FIMBRIATUM, sp. nov. (Pl. XXXII. figs. 11-13.) 
Radicibus crassiusculis ; caule elongato a foliorum basibus firmis 
persistentibus obtecto; foliis lineari-falcatis, apice inwqualiter 
bilobatis ; spicis lateralibus pluribus multifloris; bracteis brevi- 
bus truncatis amplexicaulibus; floribus inter minores; sepalo 
‘dorsali ovali-lanceelato cuspidato, 5-nervio, lateralibus ovato- 
cordatis 3-nerviis basi sub labelli calecari breviter connatis, 
apice crasso cuspidatis; petalis linearibus sursum angustatis, 
apice acutis, 3-nerviis ; labelli lobis lateralibus ad calcaris latera 
brevibus, truncatis, segmento lamine 3-partite medio anguste 
triangulari velut sepalis lateralibus apice cuspidato et crassius- 
culo 3-nervio, segmentis lateralibus supra medium irregulariter 
et patente fimbriatis; caleari lamina plus duplo longiore supra 
basin conicam tenui, ore late aperto; columna brevi superne 
late auriculata, rostelli processu post anthesin paullo deorsum 
extruso; anthera ecristata antice acuta, caudicula plana indivisa. 

Hab. Giryama and Shimba Hills: W. E. Taylor, 1887. 

The rather thick strong roots spring from the base of the 
elongated distichous-leaved stem which is almost completely 
covered with the firm rather thick persistent bases (7-8 lines 
long) of the leaves and reaches over a fuot in length. The linear 
coriaceous leaf-blades separate in drying, and are 5-6 inches 
long, 34-4 lines broad, with a very unequally bilobed apex. The 
lateral flower-spikes are shorter than the leaves (34-5 inches 
long) and bear numerous small flowers in the axils of short 
amplexicaul truncate bracts } line long. The open flowers 
measure about half an inch across. The dorsal sepal is 3 lines 
long by 1 broad; the larger lateral ones are the same length, but 
14 line broad and connate beneath the spur; the narrow lateral 
petals are 23 lines long and 4 line broad above the base, gradually 
narrowing to the acute tip. The lip measures 2} lines to the 
tip of the central lobe; it consists of two very short (} line) 
lateral lobes on the sides of the broad entrance to the spur and a 
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large 3-partite spreading anterior portion, the median segment of 
which is entire, narrowly triangular and pointed, while the lateral 
pair (2 lines long) have their upper portion much cut up and 
spreading. The spur is 7 lines long, the broad opening (nearly 
a line from back to front) leads to a broad conical base which 
passes into the thin tube 4 line in diameter. The column is 3 
line long; the beak of the rostellum projects slightly downwards ; 
the anterior cap is pointed in front and has a slight median 
depression; the caudicle is § line long, and has a broad angular base 
with a narrow tip. The pollen-masses are whitish and globular. 

Ts near the South-African species A. bicaudatum, Lindl., but 
has larger flowers with a proportionately much larger lip, with 
the median segment of the spreading lamina narrower and more 
acute, and the lateral ones much larger. 


ANnGRzcUM GrryaMa, sp. nov. Planta egregia; foliis magnis 
crassiusculis clavatis multinerviis, apice inequali margine (sicco) 
revolutis; racemis quam folia longioribus, internodiis validis ; 
bracteis obtusis ovario cum pedicello duplo minoribus ; floribus 
ilis A. swperbi, Thouars, verisimilibus at minoribus;  sepalis 
tribus et petalis lateralibus lanceolatis, sepalis autem lateralibus 
paulo brevioribus et minus acutis ; labello latissimo oblato antice 
emarginato deinde in apiculum complicatum recurvatum producto, 
lamella plana anguste trapezoidea a calcaris ore sub medio disci 
extensa, calcari graciliter curvulo quam labellum vix duplo 
longiore; columna brevi et crassa, rostelli lobis latis et rotundatis; 
anthera rotundata vix apiculata, polliniis albescentibus sphe- 
roidiis, caudicula brevi, glandula magna. 

Hab. Giryama and Shimba Hills: W. E. Taylor, 1887. 

The large thick rigid clavate leaves are 10-11 inches long by 
1 inch in the broader upper portion; in the dried state-they 
are rolled backwards at the margin. The apex is very unequally 
bilobed, the lobes rounded. The longer of the two racemes is 
153 inches long with 10 slightly hooded blunt bracts, the lower 
of which are 4 inch long. 

The fine flowers measure 2j~24 inches across; the sepals and 
lateral petals are similar, all being lanceolate in shape and more 
or less thickened at the apex. — The odd sepal is slightly broader 
than the rest and subacute, 15} lines long by 43 broad; the 
lateral sepals are blunter and shorter, 14 by 4 lines; while the 
larger lateral petals are acute, and 16 by 4 lines. The large 
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transversely oblong lip is 18} lines broad and 131 long from the 
mouth of the spur to the tip of the short recurving apiculus in 
the centre of the broadly emarginate front; the posterior 
portion bears a longitudinal raised flat lamella + inch long and 
1; line broad in the middle, from which it tapers to a sharp point 
back and front. The gracefully recurving spur is 2 inches long 
by Zline in thickness. The short thick column is 2 lines long by 
2; thick, the broad and rounded lobes of the rostellum 1 line long. 
The pollinia are whitish, with a short caudicle } line long and a 
rather large gland (3 line across). The roundish, rather flat 
anther is 1} line long by 1? broad. 

An interesting species, falling between Angraecum eburneum, 
_ Thou. (Bourbon), and A. superbum, Thou. (Madagascar) ; from 
the former it is at once distinguished by its larger, broadly oblong, 
emarginate lip, in which it resembles superbum ; it differs from the 
latter in having a smaller flower with shorter and proportionately 
broader sepals and petals and clavate leaves. 


ANGRECUM SEMIPEDALE, sp. noy. Folio inter minora oblan- 
ceolato apice inequali; racemo multifloro pedali vel ultra, 
iuferne crasso sursum mox tenui; bracteis mediocribus breviter 
eucullatis ; floribus speciosis; sepalo dorsali ovato-lanceolato 
acuto apiculato conspicue 7-nervio; lateralibus lanceolatis huic 
similibus sed angustioribus et 5-nerviis; petalis lateralibus late 
oblanceolatis apice subacutis apiculatis 5-nerviis; labello late 
obovato margine undulato, apice breviter triangulo apiculato, 
9-nervio, basi bi-cristulato, calcari longissimo 7-8-pollicari ; 
columna brevi et crassa, rostelli auriculis magnis et rotundatis; 
stigmate lato ; anthera ecristata, caudicula cuneata 1-lineari. 

Hab. Rabai: W. E. Taylor, Jan. 1886. 

The only leaf present is 24 inches long by 11 lines in its 
broader upper part, with 17 longitudinal nerves. The longest 
raceme is 13 inches and bears 13 bracts; the few lower inter- 
nodes are thick but rapidly become slender above the third from 
the base ; the blunt sub-hooded bracts are j inch long. The open 
tlowers measure 1? inch across; the ovate-lanceolate dorsal sepal 
is 3? inch long by 4 lines broad, the narrower but otherwise 
similar lateral pair 10 by 3 lines. The broadly oblanceolate 
petals are ? inch by 3} lines, and have 5 conspicuous nerves with 
two feebler marginal ones. The broad lip (7 lines long by 6 lines 
broad) has a crisped margin, especially towards the front, and 9 


390 MR. A. B. RENDLE ON-THE 


longitudinal nerves with numerous transverse veinlets, the nerve 
on each side the median one is raised at the entrance to the spur 
into alow crest. The long flexuose uniform spur is 7-8 lines 
long by 3 line in diameter. The short thick column is 1 line 
long; the large rounded auricles (1 line iong) of the rostellum 
form the sides of the broad open scoop-like stigma. The 
subgaleate anther, + line broad by % line high, shows indication 
of division into two on the upper rounded plain surface. The 
beak of the rostellum after removal of the pollen-masses projects 
like a serpent’s fang ; curving upwards at the base with its pointed 
apex projecting horizontally ; it is 14 line long. The caudicle is 
roundly cuneate in shape and 1 line long. 

Approaches the West-African A. apiculatum, Hook., from 
which, however, it is at once distinguished by its shortly tipped 
lip and very long spur; the anther-cap is, moreover, not 
crested. The leaf is similar in shape to those of A. apiculatum. 
Also near another typical African species, A. avicularium, Reichb. 
f., which has a spur intermediate in length, but the flowers are 
much smaller, the slender spur is only between 4 and 5 inches 
long, and the lip narrower with a longer pointed tip. 


Mysracrpium sp. 

Fruiting specimen without leaves. 

Steppes of the Thika-thika, Tana river-basin: J. W. Gregory, 
July 16, 1893. 


Vanitta Humetori, Reichb. f. in Flora, 1885, p. 378, vel aff. 
Material insufficient for more accurate determination. 
Giryama and Shimba Hills: W. E. Taylor, 1887. . 
Distribution. Comoro Is. 


Hapenarta (§ BoNATEA) RABATENSIS, sp. nov. Herbacea; 
eaule crassiusculo infra medium folioso (foliis tribus ovalibus vel 
ovatis basi vaginantibus) supra medium laxe paucifloro; bracteis 
membranaceis acuminatis ovario pedicelloque brevioribus ; floribus 
inter majores; sepalo dorsali ovato subacuto cucullato, quam 
lateralia oblique oblonga apiculata paulo breviore; petalis later- 
alibus bipartitis parte postica lineari sepalum dorsale sub- 
equante eoque coherente, antica multo longiore a basi filiformi 
falcata, apice recurvo subaristato; labelli tripartiti lobo centrali 
lobis lateralibus subsimili sed breviore, his angustis petalorum 
partitionibus anticis similibus, caleari magno crasso conspicue 
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protenso cylindrico; processibus stigmaticis elongatis protrusis 
supra medium incrassatis verrucosisque sub apice leviter recur- 
vatis; anthera apiculata quam rostellum cucullatum paullo 


breviore, hujus apice valde apiculato protenso, canalibus tenuibus 
suberectis. 


Hab. Rabai Hills: W. E. Taylor, 1886. 

A large-flowered herbaceous leafy plant 10 inches high. The 
two lower leaves are oval in shape, the lowest 4 inches long by 
1 inch broad, the next rather smaller and the uppermost much 
smaller (14 inch long) and ovate. A minute bract is present mid- 
way between the small leaf and the lowest of the three large 
flowers. The flaccid membranous long pointed bracts are nearly 
_ 1 inch in length, while the ovary with its stalk measures 11 inch. 
The hooded dorsal sepal is 8 lines long; the broadly obliquely 
oblong lateral sepals with their apiculate falcate tips are 2 inch 
long by 4 inch broad. The posterior segments of the petals 
form the straight edges of the sepaline hoods, the anterior seg- 
ments are nearly twice the length (14 lines) and consist of a long 
filiform base and a broader falecate upper portion (4 line at 
broadest), passing into a recurving almost aristate tip, they 
resemble in character the narrow lateral lobes of the lip (14 inch 
long); the very similar central lobe is 1 inchlong. The thick 
outwardly curving spur is 1? inch long by § line in diameter, the 
lower third slightly narrower. The protruded stigmatic pro- 
cesses are 8 lines long, they become thicker and apparently 
warted in the upper surface above the middle. The hooded 
rostellum bears an anteriorly projecting apiculus. The narrow 
anther-canals are 4 lines long. 

Approaches H. Volkensiana, Kraenz. (e descript. in Engl. Jahrb. 
xix. p. 244), from Kilimanjaro, in floral characters, but is a much 
smaller plant with a less striking inflorescence; the Kilimanjaro 
species being a fine orchid 40-60 em. high with a long richly 
flowered inflorescence. The Rabai plant has also longer sepals, 
petals, and spur. 


HABENARIA (§ CERATOPETALZ) HQUATORIALIS, sp.nov. Planta 
glabra subvalida; caule angulato; foliis radicalibus 2 magnis 
orbicularibus, caulinis distantibus lineari-lanceolatis vel lanceo- 
latis bracteiformibus superne acuminatis transitumque in bracteas 
floriferas iis similes sed minores prebentibus ; spica ovali 
yel oblonga; sepalo dorsali ovato obtuso 5-nervio, lateralibus 
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patentibus oblique ovatis subacutis 5-nerviis, quam illud lati- 
oribus; petalis lateralibus usque ad basin bipartitis, parte 
postica lineari-faleata acutiuscula, antica subequilonga sed 
angustiore et lobis labelli lateralibus simili; labello 3-partito, 
lobo medio late lineari 3-nervio acutiusculo, lobis lateralibus vix 
filiformibus subequilongo; calcari sesquipollicari subtenui apice 
acuto; processibus stigmaticis subrectis clavatis anthere canali- 
bus elongatis paullo longioribus ; rostello apice longo acute trian- 
gulari supra antheram rotundatam elongato; ovario anguste 
6-alato. 

Hab. Between Unyamwezi and coast: W. E. Taylor, 1887. 

About 20 inches high, with a small obovoid tuber # inch long 
and two large suborbicular radical leaves nearly 3 inches across. 
Above the basal leaves the angular stem'bears a number of 
distant subpatent bracteiform leaves more or less lanceolate in 
shape and 1 inch or more in length below, shorter above, and 
passing into the lanceolate acuminate floral bracts, which are 
shorter than the narrowly 6-winged ovary. The dense spike is 
21-4 inches long. The flowers are of a fair size, measuring 13 
lines from point to point of the lateral sepals. The dorsal sepal 
is 5 lines long by 23 broad, the rather larger oblique and more 
acute spreading lateral sepals 6 by 3 lines. The lateral petals 
are split down to the base; the narrow falcate posterior segment 
is 44 lines long by § line broad, the anterior one is almost fili- 
form, 5 lines long by 3 line broad, resembling the lateral lobes of 
the lip. The lip measures 7 lines from the mouth of the spur to 
the tip of the median lobe, which is 5} lines long by 14 broad, the 
very narrow lateral lobes are equal to it in length. The narrow 
spur is 13 inch long, with a rather long pointed tip. The horizontal 
and club-shaped stigmatic processes are 13 linelong. The ovary 
is nearly 3 inch long. 

In Kraenzlin’s arrangement of the genus in Engl. Jahrb. xvi. 
p- 52, this plant falls in the Section 3, Ceratopetale, nearest 
H. Welwitschit, Reichb. f., as the segments of the lateral petals 
are of almost equal length, while the thickened club-shaped 
stigmatic processes are only slightly longer than the anther- 
canals. It, however, differs considerably from this and its near 
allies in its large broad pair of radical leaves, and larger flowers, 
with a long spur, in which it resembles H. Hlliotii, Rolfe, from 
Madagascar. Itresembles very closely in habit and characters of 
stem and leaf H. stylites, Reichb. f..& Moore, from Kilimanjaro, 
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which Kraenzlin places in the next section Replicate, owing to 
difference in size between the dorsal and lateral sepals; such 
difference is but slight in H. equatorialis, while the flowers are 
larger than in stylites, with a broad median lobe to the lip. 


Hapenarta ($ REPLICATH) PEDICELLARIS, Reichb. f. in Otia 
Bot. Hamb. p. 100. 

Hab. Steppes of the Thika-thika, Tana river-basin. Sandy 
steppes with Acacia scrub in patches: J. W. Gregory, July 16, 
1893. 

Distrib. Abyssinia. 

Of a deeper colour than the type. 


Hapenarta (§ Repricatm) nprawa, sp. noy. Elata; caule 
terete valido folioso ; foliis late linearibus a basi longa vaginante 
acutis, plicatis, lis supra caulis medium brevibus amplexicaulibus 
lineari-lanceolatis acuminatis transitum in bracteas preebentibus ; 
spica laxe cylindrica, bracteis membranaceis ovali-lanceolatis 
acutis pallide bruneis ovarium cum pedicello haud «xquantibus ; 
floribus inter mediocres ; sepalis reflexis, dorsali ovali lateralibus 
multo minore, his subrhomboideis apice asymmetrico plicatis, 5- 
nerviis; petalis lateralibus bipartitis, parte postica parva pene 
filiformi, antica lineari-lanceolata superne subulata; labelli tri- 
partiti segmento medio anguste lineari quam lateralia lineari- 
lanceolata subfalcata paullo longiore, calcari tenui inferne am- 
pliato quam ovarium cum pedicello breviore ; processibus stig- 
maticis haud longis, crassis, capitatis, quam anthere canales tenues 
subrecurvati vix brevioribus ; rostello subulato antheram rotun- 
datam emarginatam equante. 

Hab. Ndi Mountains, 4400 feet. Acacia scrub broken by 
eneiss hills: J. W. Gregory, April 1, 1893. 

An erect plant 22 in. high, with a stout leafy stem, bearing in 
the lower half 5 or 6 rather long ascending leaves, with a closely 
amplexicaul membranous base (1j-2 in. long) and a broadiy 
linear blade 5-6 inches long and 3-4 in. broad. In the upper half 
the leaves are short, bracteiform, linear-lanceolate, sheathing the 
stem below, and subadpressed in the upper acuminate portion ; 
the lower ones are nearly 24 inches long, becoming shorter above, 
and passing into the membranous bracts, the lowermost of which 
are lin.long. The spike is 6 inches long, neither densely nor laxly 
flowered. The oval dorsal sepal is 23 lines long by 1 line broad, 
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with a marked midrib; the broad lateral ones are 3 by 13 lines, 
asymmetrical, with the apex at the end of the longer posterior 
side ;*there are a well-marked midrib and four lateral nerves. 
The small posterior segments of the petals are narrowly linear- 
lanceolate (2 lines long by 3 broad), the inner large anterior 
segments are a little over 4 lines long by ? line broad above 
the base; the lateral lobes of the lip are about equal to the 
latter in length, and somewhat similar in shape, though more 
lanceclate and falcate, end only 3 line at their broadest about the 
middle. The median lip is narrow linear and 43 lines long; 
spur 10 lines long. The sturdy capitate half-ascending stigmatic 
processes are 1 line long, slightly shorter than the narrow horn- 
like recurving anther-canals. Ovary with pedicel 13 lines long. 

Approaches the Malagasy H. incarnata, Lindl. ; but has shorter 
stigmatic processes which do not exceed the anther-canals; the 
shape of the sepals is also different. Is also near the Abyssinian 
Hi, humilior, Reichb. f., but is a taller plant, and has narrower 
lateral petals; in the latter point it also differs from the nearly 
allied H. pedicellaris, Reichb. f., and further in the length of 
the bracts. 


Hapenaria (§ BILABRELLE) ALTIOR, sp.nov. Caule erecto 
subvalido infra medium a foliis lineari-lanceolatis acutis ascen- 
dentibus basi amplexicaulibus pro parte obtecto, his supra caulis 
medium brevioribus transitum in bracteas preebentibus; spica sub- 
obovata subdensiflora ; bracteis ovalibus acuminatis, in margine 
sparse ciliolatis, ovarium cum pedicello haud equantibus ; floribus 
mediocribus; sepalis reflexis, dorsali a basi angustissima ovali, 
quam lateralibus multo minore, his oblique obovatis conspicue 
3-nerviis apice valde asymmetrico crassiusculo ; petalis bipartitis 
margine facieque superiore hispidulis, parte antica lanceolari- 
subulata quam postica linearis multo majore; labelli 3-partiti 
segmentis angustissimis subsimilibus, medio quam lateralia 
lineari-subulata paullo longiore lineari obtuso, calcari infra 
medium torto deinde subinflato quam ovarium cum pedicello 
breviore; processibis stigmaticis longis rectis vel superne vix 
ascendentibus, crassiusculis, capitatis, quam antherx canales longi 
tenues apice sursum curvati vix longioribus ; rostello anguste 
triangulari obtuso antherx loculos orbiculares equante; stami- 
nodiis bilobis; ovario sepe fusiformi (precipue in angulis) 
verruculoso, 
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Hab. Higher slopes of Mount Kilimanjaro above Morang to 
10,000 ft.: W. E. Taylor, 1886. 

An erect plant 15 inches high, with a leafy stem ; leaves below 
the middle narrow from a sheathing base, those above the middle 
subbracteiform amplexicaul, with a sharply pointed apex, the 
lowest 20 lines, the next higher 16, the upper ones becoming 
like the bracts and ciliolate at the margin. The dense spike is 
3 inches long ; the broad acuminate bracts (the lower 10-11 lines 
long) are sparsely ciliolate at the margin. The flowers are rather 
long-stalked, the ovary (43 lines) with the pedicel measuring 
linch in length. The 5-nerved oval dorsal sepal has a large 
thickened spathulate apex, and measures 3 lines by 14; the 
larger very oblique lateral sepals are 4x23 lines. The small 
very narrow posterior segments of the petals are scarcely 34 lines 
long, with a breadth of 7 line, the anterior are 6 lines by 2 line, 
both are minutely hispid. The three lip-segments are very 
similar to each other; but the median is uniformly linear, blunt, 
and 7 lines long, while the more pointed lateral ones are 6 lines ; 
their breadth is less than $line. The spur is # inch long and 
slightly dilated below the middle, where there is a slight twist. 
The generally straight horizontally protruding stigmatic pro- 
cesses are 2 lines long. The surface of the more or less spindle- 
shaped ovary is covered with small semiglobose warts which are 
larger on the angles. 

Is very near the Abyssinian Habenaria Schimperiana, Reichb. f., 
but has not the characteristic much twisted spur, while the 
flower-spike is short and dense, and the bracts larger, broader, 
and ciliolate. 


Hapenarra (§ MuLrirpartTir®) sPLENDENS, sp. nov. Planta 
glabra, egregia; caule crasso omnino folioso; foliis basi vaginan- 
tibus, lamina ovata subpatente et apice acuta; spica vix densa, 
bracteis imis magnis ovatis foliaceis ovarium superantibus, ceteris 
similibus (vel magis ovalibus), acutiusculis et brevioribus, ovarium 
vix vel haud equantibus ; sepalo dorsali ovato minute apiculato 
cum petalis lineari-falcatis acutis adherentibus galeam formante, 
sepalis lateralibus patentibus oblique ovatis, apice acuto plicato ; 
labello superne minute hispidulo a basi lineari trifurcato, 
segmento medio longiore filiformi, lateralibus latioribus curvatis 
margine exteriore laciniatis, laciniis simplicibus ; caleari recurvato 
crasso ovarium superante; processibus stigmaticis longis supra 

LINN. JOURN.— BOTANY, VOL. XXX. 25 


396 MR. A. B. RENDLE ON THE 


medium leviter ascendentibus, apice velut in Habenaria macrantha 
dilatatis, anthere canales tenues superantibus; anthera HH. 
macranthe. 

Hab. Kilimanjaro, 6000 ft: H. H. Johnston (H. aff. H. ma- 
cranthe, Hochst. in Trans. Linn. Soc. ser. 2, ii. p. 349); 
Kilimanjaro, Mochi, 4000-5500 ft., and higher slopes above 
Morang to 10,000 ft.: W. E. Taylor, 1888. 

A fine-looking plant 13-20 inches in height, with the thick 
stem leafy right up to the spike. The leaves have a clusely- 
sheathing base 1 inch or less in length, and a spreading ovate or 
ovate-lanceolate blade 83-4 inches Jong by 14 inch or more broad 
in the larger specimen. The sessile lower bracts resemble the 
leaf-blades in shape, though much smaller in size; they become 
smaller as we ascend the spike, the upper ones being shorter 
than the ovary. The broad spike is 5-6 inches long, and bears ten 
or fewer very large flowers. The dorsal sepal is 1 inch long by 
64 lines broad, with a conspicuous midrib, and six well-marked 
lateral veins united by transverse venules. The lateral sepals 
are 14 lines by 54, similarly veined to the dorsal, the posterior 
side is almost straight. The lateral petals are 14 lines long by 2? 
at their broadest below the middle, acute, 4—5-nerved, and form 
the margins of the dorsal helmet. The lip is 14 inch from its 
insertion to the end of the almost filiform median lobe ; the linear 
base broadens above at the trifurcation. The median lobe is 
1 inch long ; the broader lateral ones # inch long by 2 line broad 
below the middle. The recurving spur is 17 lines long, becoming 
subcylindric above the wider base. The ovary is 14 lines. The 
stigmatic processes are 10 lines long, dilated at the ends, as in 
H. macrantha, in the shape of a foot which is papillose on the 
upper surface. The lower part is adnate to the anther-cells, 
the canals of which are thin and narrow. 

Is very near the Abyssinian H. macrantha, Hochst.; but 
differs in several minor points, having slightly narrower, more 
spreading leaves, slightly larger flowers with larger sepals, nar- 
rower longer lateral petals, and the labellum hispidulous on the 
upper surface, with an almost filiform median segment. The 
bracts are also shorter and more ovate, while the spur exceeds 
the ovary in length. 


Hapenarta (§$ PLATYCORYNE) TENUICAULIS, sp. nov. Planta 
minor ; foltis basalibus .. ..; caulis tenuis foliis paucis linearibus 
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acutis bracteiformibus distantibus; inflorescentia pauciflora 
H. crocee, bracteis ovatis acutis ovario pedicelloque tenui circiter 
duplo brevioribus; floribus inter minores; sepalo dorsali late 
ovato acuto cucullato, lateralibus reflexis (?), a basi brevi angus- 
tissima lineari-oblongis, sub apice acuto inequaliter plicato vix 
angustatis ; petalis lateralibus falcatis acutis, ad sepalum dorsale 
adnatis, galex latera efficientibus; labello ligulato obtuso supra 
basin utrinque obtuse angulato marginibus valde reflexis, calcari 
tenui recto basin versus vix ampliato ovarium cum pedicello sub- 
equante ; processibus stigmaticis crassiusculis compressis a basi 
tenui ovato-subrhomboideis; antherw canalibus ascendentibus 
latis truncatis quam processus paullo longioribus, rostello 
triangulari ad antheram erectam sublongiorem valde apiculatam 
parallelo. 

Hab. Unyamwezi to coast: W. E. Taylor, 1887. 

The very slender stalk measures 1 foot below the inflorescence, 
and bears five linear upwardly narrowing acute bracteiform leaves 
(1-14 inch in length) with a sheathing base, separated by long 
internodes. The short corymbose raceme is 14 inch long, the 
ovate acute bracts 4-5 lines. The hooded dorsal sepal measures 
41 by 3 lines; the shortly stalked lateral sepals (5 by 12 line) 
are 5-nerved in the lower two thirds of their length, and become 
slightly narrower in the upper third towards the unequally 
plicate acute apex. The 3-nerved lateral petals are 4 lines long 
by ? line broad, and adherent to the dorsal sepal, helping to form 
the sides of the hood. The narrow lip (44 by scarcely ? line) is 
slightly angled on either side above the base, and has the sides 
strongly deflexed ; the thin spur is 7 lines long, equal in length 
to the ovary with its thin pedicel. The short (12 line) stigmatic 
processes consist of a vertically compressed subrhomboid anterior 
part on a thin stalk. The erect strongly apiculate anther is 
21 lines long, the triangular rostellum which stands in front and 
parallel with it is just over 2 lines, the broad truncate canals 
project slightly beyond the stigmatic processes. 

Resembles ZH. crocea, Schweinf., in habit, but has larger flowers; 
and also differs in the shape of its stigmatic processes, in its 
apiculate anther, and other details. Approaches very nearly to 
H. Buchananiana, Kraenz. in Engl. Jahrb. xix. p. 247 ; but differs 
in having the lip longer and angled above the base, the spur 
scarcely inflated, while the huge anther-canals and rostéellum 
are also distinguishing characteristics. 

2F2 
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PERISTYLUS HISPIDULA, sp. nov. Planta omnino breviter sed 
dense hispidula; foliis ovalibus superne lanceolatis acuminatis ; 
spica usque pedali, densa; bracteis anguste lanceolatis acutis 
pedicellos equantibus vel sepissime superantibus ; sepalis late- 
ralibus patentibus (?) oblique ovatis 3-nervils, apice crassiusculis 
integris, dorso minute pubescentibus, dorsali ovato simili sed 
haud obliquo cum petalis supra antheram connivente ; petalis 
oblongis 1-nerviis vel partim 2-nerviis obtusis integris ; labelli 
lamina triloba, lobis rotundatis basi breviter rotunde saccata, 
lateralibus medio duplo longioribus, calcare scrotiformi 1-lineari 
alto; anthers loculis paralielis basi haud divergentibus apice 
rotundis, connectivo haud prolongato, glandulis nudis contiguis 
sed rostello intermedio in processum subulatum breviter con- 
tinuato. 

Hab. Nyasaland, 1891: Buchanan, no. 572. 

The plant, which is 20inches or more in height, is covered with 
very short stiff brown hairs; the leaves are 14 inch long and 
3-5 lines broad, the dense spike reaches a foot in length, and the 
narrowly lanceolate pointed bracts are equal to or longer than 
the flower-pedicels. The obliquely ovate lateral sepals are 
34 lines long by 2 lines broad; the dorsal, 3 lines by 12, meets the 
lateral petals above the anther, these being oblong, 2} lines long 
by 14 broad. The lip broadens rapidly from a narrow base, and 
is 4 lines long by 4 lines at its broadest anteriorly, where it is 
3-lobed, the lobes rounded, and the central one half the length of 
the two lateral. The scrotiform spur is 1 line deep. 


Var. minor. Planta minor pedalis foliis ovalibus acuminatis ; 
spica semipedali; bracteis pedicellos equantibus quam folia 
minoribus, iis autem similibus vel magis lanceolatis; florum 
partibus quam in typo minoribus. 

Hab. Woods on hills N.E. of Kariandusi, east of camp 44, 
7000 ft.: J. W. Gregory, May 9, 1893. 

Differs from the type in the smaller size of the plant, which is 
11-18 inches high, with more oval broader leaves 13 line long 


by 5-6 broad. The dense spike is 6 inches long, while the parts 


of the flower are also smaller. The lateral sepals measure 3 lines 


by 14, the dorsal 2 by 14, the lateral petals 2 by 1, while the lip is 
34 lines long and barely 4 across. 

Disa GreGortana, sp. noy. Planta glabra robusta; caule 
crasso, a foliis sensim in bracteas transeuntibus obtecto, illis plus 
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minus lanceolatis acutis multinerviis rubescentibus amplexicau- 
libus ; spica densissima oblonga, bracteis acuminatis flores paullo 
superantibus, his inter mediocres; sepalis lateralibus suboblique 
lateque oblongis obtusis, dorsali obtuse cucullato postice in 
calcar cylindraceum curvatum subacutum triplo longius producto ; 
petalis lateralibus ligulatis subfalcatis obtusis erectis inclusis ; 
labello lineari-spathulato obtuso 3-nervio; anthere loculis sub- 
orbicularibus, 

Hab. Terminal moraine of sheet-glaciation, 10,400 ft., Mt. 
Kenya, July 3, 1893: J. W. Gregory. 

A robust plant 14-16 inches high, the thick soft reddish stem 
almost completely hidden by the sheathing leaves and bracts. 
The basal leaves are lanceolate and subpatent from a sheathing 
membranous base, more or less acute, folded at the midrib with 
about eight darker dorsally conspicuous veins on each side, 
5-6 inches long by about Linch broad. The stem-bracts are 
ovately lanceolate acute, or almost acuminate and closely ad- 
pressed, and form a transition from the basal leaves to the 
narrower oval-lanceolate, lanceolate, or almost oblanceolate acu- 
minate bracts, 12-14 lines long and 24}—4 lines broad, slightly 
exceeding the flowers in length. The broad, somewhat oblique 
lateral sepals are a little over 4 lines long and half as broad, and 
5-nerved ; the dorsal hood is 33 lines high, and posteriorly pro- 
duced at the base into a long gracefully curving cylindrical spur 
slightly pointed at the tip, 10 lines long by § line wide. It 
shelters the erect narrow slightly falcate lateral petals, which are 
’ 3-nerved, obliquely inserted at the base, and 3} lines long by # line 
broad. The obtuse lip is 3} lines long by # line wide in the upper, 
broader portion. The rounded anther-cells are # line long. 

Approaches Disa Welwitschit, Reichb. f., from Angola; but is 
a larger, coarser plant, more resembling the southern D. Cooperi, 
Reichb. f., in habit. The flowers are about the same size as in 
D. Welwitschii; but are at once distinguished by the larger spur, 
the broader labellum, and narrower lateral petals. 


Disa KILIMANJARICA, Sp. nov. Planta glabra mediocris ; caule 
rufescente foliato; foliis lineari-loratis, obtusiusculis, superne 
diminutis, lanceolatis et acutis, transitum in bracteas prebenti- 
bus; spica densissima ovali-oblonga ; bracteis ovato-lanceolatis 
acuminatis ovarium paullo superantibus ; floribus inter minores ; . 
sepalis lateralibus suboblique ovato-oblongis 3-nerviis, dorsuli 
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subcucullato obtuso calear dorsale haud longum obtusum emit- 
tente ; petalis lateralibus lanceolatis vel ovati-lanceolatis obtusis 
vel acutis 3-nerviis; labello lineari angusto ; columna brevissima, 
anthera ovali quam petala paullo breviore. 

Hab. Higher slopes of Mount Kilimanjaro above Morang to 
10,000 {t.: W. E. Taylor, 1888. 

Hight inches to a foot high, the basal leaves sometimes reaching 
5 inches in length with a breadth of half an inch, the upper much 
shorter and more lanceolate or ovate-lanceolate in shape and 
pointed ; all half-spreading. The very dense spike more or less 
oblong in shape, 14-2 inches long, the acuminate bracts about 
half an inch long in the middle of the spike. The blunt lateral 
sepals 23 lines long by 13 broad, the dorsal slightly hooded 
(aperture 2 lines in height), emitting from below the middle of 
the back a blunt spur 23 line long by 3 line thick. The short 
slender Jip is scarcely 13 line long and only + live broad; the 
lateral petals, 13 line long by 2 line broad, are sometimes obtuse, 
sometimes acute. 

Near Disa polygonoides, Lindl., bui differs in its longer spur 
and narrower lip. Must be very close to D. Deckenii, Reichb. f., 
in Otia Bot.. Hamb. p. 105, from the same locality, which I have 
not seen, but the petals of which are described as oblong and 
aristate. 


DIsPERIS KILIMANJARICA, sp.nov. (Pl. XXXII. figs. 8-10.) 
Plantula glabra; caule tenuissimo e tubere ovoideo, viridi, basi 
vaginato; foliis 3 caulinis superne decrescentibus basi vaginan- - 
tibus, lamina cordata acutiuscula; flore solitario terminali ; sepalo 
dorsali galeato a posteriore obtuse saccato, lateralibus oblique 
anguste obovatis apiculatis lateribus contiguis saccatis; petalis 
cum sepalo dorsali equilongis agglutinatis, galee latera hyalina 
prebentibus; labello sub apice lineari sursum curvato, lamina 
apicali ovata cum sacco basali elongato; anthere rotundate 
processibus lineari-oblongis. 

Hab. Kilimanjaro, higher slopes above Morang to 10,000 ft. 

A tiny one-flowered plant, 3 inches high, springing from an 
ovoid tuber and sending out just at its origin filiform tuber- 
bearing underground shoots. Of the three bright green cordate 
leaves, the lowest is 7 lines long by 5 broad; the upper are smaller, 
while the uppermost is situated at the base of the ovary. The 
hooded dorsal sepal measures 3 lines along its straight base to 
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the end of the blunt posterior sac, and 3! lines from the acute 
anterior tip to the same point. The lateral petals with their 
rounded apex form a hyaline margin to the hood 12 line long. The 
spreading lateral sepals are 3 lines by 2, with a narrow lateral 
sac ontheinside. The narrow lip is 3 lines long, curving upwards 
and then outwards, and terminating in a dark-coloured ovate 
blade, bebind which at the base is a dark-coloured pitcher- 
like sac. 

Closely resembles the South-African Disperis Macowani, 
Bolus, but differs in beinga glabrous plant witha larger flower; 
also in the bluntly spurred dorsal hood, while the lip, though 
linear, has a much shorter, more inflated terminal spur. 


H#MODORACER. 


_ SANSEVIERTA cyttnDRIcA, Boj. Hort. Maurit. p. 349. 
Rabai Hills: W. E. Taylor, 1885. 
Distrib. Tropical Africa. 


SANSEVIERIA cf, GUINEENSIS, Willd. Sp. ii. p. 159. 

Material insufficient for certain determination. 

Konje, Kisulutini, Rabai Hills: Taylor, Sept. and Oct. 1885. 
Distrib. Tropical Africa. 


RoMvULeA ALprna, sp. nov. Herba humilis glabra; bulbo glo- 
boso; foliis evolutis 4, setaceis, scapum florentem longe super- 
antibus; pedunculo terete solitario brevi unifloro, fructifero 
elongato; spathe valvis consimilibus substramineis lanceolatis 
subacutis; perianthii infundibuliformis tubo bilineo luteo, seg- 
mentis oblanceolatis violaceis quam stamina duplo longioribus ; 
filamentis in tubo sub fauce insertis, antheris styli ramos super- 
antibus. 

Hab. Higher slopes of Mount Kilimanjaro above Morang to 
10,000 ft.: W. E. Taylor, 1888. 

A small plant not exceeding 5 inches in height, with a brown 
globose corm 3 inch in diameter, and four very narrow setaceous 
falcate leaves 4-53 inches long, with a strong midrib. The pe- 
duncle is 14 inch long in the flowering state, but elongates to 
4h inches in the fruit; the two spathe-valves are similar, straw- 
like in consistence and striate, the outer 64 lines long, the inner 
half a line less; the short perianth-tube (2 lines long) is a 
golden yellow, the delicate subobtuse segments are a pale violet 
with deeply coloured veins, and measure 5 lines in length by a 
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little over 1 line in breadth ; the yellow linear-sagittate anthers 
are 2} lines long. 

Approaches very nearly Romulea gracillima, Baker, described 
from a plant collected by Drege in the mountains of Namaqualand; 
but is distinguished by its non-acuminate spathe-valves and much 
shorter perianth-tube; the flower of gracillima is, moreover, 
described as pale red-lilac in colour. Is also evidently related 
(e descript.) to R. Fischeri, Pax, in Engl. Bot. Jahrb. xv. p. 150, 
described froma plant collected at Abori by Fischer; the latter 
has, however, much larger spathe-valves and flowers, while the 
style-branches exceed the anthers. 


ArtstEa Taytortana, Rendle, in Trans. Linn. Soc. ser. 2, Bot. 
iv. p. 48. 

Mount Kilimanjaro, 7000 ft.: H. H. Johnston ; higher slopes 
up to 10,000 ft. above Morang: W. E. Taylor. i 


HESPERANTHA KILIMANJARICA, sp.nov. Herba glabra; bulbo 
parvo globoso: foltis ad caulis basin 2, gramineis in costa margi- 
nibusque incrassatis, caulinis 2 basi vaginantibus superne autem 
liberis imisque similibus ; caule a spica disticha laxe 4—5-flora ter- 
minato, ramum quoque debilem 2-florum in folii vaginantis infer- 
ioris axillo emittente; spathe valva exteriore ovata herbacea, 
margine anguste hyalina, apice truncata purpureoque suffusa, 
interiore breviore ; perianthii tubo recto angusto superne latiore, 
segmentis dilutis purpureo-rubris concoloribus ovali-lanceolatis 
dimidio breviore; styli ramis columna duplo longioribus. 

Hab. Higher slopes of Mount Kilimanjaro above Morang to 
10,000 ft: W. E. Taylor, 1888. 

The small corm is 7 to 3 inch in diameter, the smooth dull 
brown outer tunic separating above into sharp acuminate teeth. 
The two basal leaves are firm, linear, tapering above, and 81-10 
inches long by 13 line broad; the stem, which, including the lax 
distichous terminal spike, is 16 inches long, bears two superposed 
leaves, a lower with a sheathing base and a long free portion 
resembling the basal leaves, and subtending a weak flower-spike, 
and an upper shorter one at the base of the terminal spike. The 
outer spathe-valve is 5-6 lines long, larger in the fruit, the inner 
shorter one has a broader hyaline margin and a narrower blunt 
apex. The perianth is of a bright claret colour, with a straight 
narrow tube 3-4 limes long broadening towards the throat, and 
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concolorous, oval-lanceolate obtuse segments 7-8 lines long by 
23 lines broad, in the inner series rather narrower. The short 
filiform stamens are inserted at the mouth of the tube; the 
anthers are 2} lines long. The three subulate style-arms are 5 
lines long, being twice the length of the undivided part. 

Is closely related to H. alpina, Benth., from the Cameroons 
(8000-10,000 ft.), but differs in being a larger, more robust plant 
with concolorous segments twice as long as the perianth-tube. 


DreraMa penpuLa, Baker, in Journ. Linn. Soc., Bot. xvi. p. 99. 

Hab. Higher slopes of Kilimanjaro above Morang to 10,000 ft. : 
W. E. Taylor, 1888. 

Collected at a similar elevation in 1884 by H. H. Johnston. 

Distrib. South Africa; Mount Milanji, Nyasaland. 


LaPEYROUSIA CoNGESTA, sp. nov. Herba glabra; bulbo sub- 
conico a tunicis rigidis rubro-fuscis cancellatis instructo; caule 
infra, preter vaginas laxas, nudo; folio spatharumque valvis 
foliaveis dense confertis suberectis, a basi latiore linearibus apice 
acutis; perianthii pallidi tubo longissimo anguste cylindrico, 
segmentis linearibus vel lineari-lanceolatis acutis; staminibus 
perbrevibus styli ramos haud superantibus. 

Hab. Between Zanzibar and Uyui: W. E. Taylor, 1886. 

The broadly conical corm is 3 inch in diameter, the outer 
tunics are rigid, deep brown, and cancellate. The stem is bare 
for the lower 13 inch except for two small lax superposed sheaths, 
while at its summit the single leaf and the leaf-like spathes are 
crowded into a dense sessile distichous head. The four outer 
spathe-valves are linear from a broader sheathing base, with a 
sharp apex, and 4-54 inches long, 1} line broad or less, re- 
sembling the single (external) foliage-leaf (44 inches long); the 
inner valves are also leaf-like, but smaller. The very narrow 
perianth-tube is 4-5 inches long, the narrow sharply pointed 
spreading. segments are 14 lines long ; the anthers are inch long, 
and on a level with the short style-branches. 

Is very near L. odoratissima, Baker (Huilla, 8800-5500 ft., 
Welwitsch, no. 1551), in its foliaceous spathes, long perianth- 
tube, and narrow segments; but in the Angola plant the stem, 
though short, is not suppressed above the first-produced leaf. 
The crowding of the leaf and flowers will place the new species 
in Baker’s Section III. Sophronia, from all the species of which 
it differs in its long perianth-tube and large foliaceous spathes. 
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ACIDANTHERA CANDIDA, sp. nov. Herba glabra; bulbo globoso; 
caule simplici compresso 1-14-pedali; foliis tribus gramimeis 
subrigidis superpositis; spica laxe 2—4-flora; spathe valva ex- 
teriore viridi basi purpurascente lineari-lanceolata ; perianthii 
tubo longo tenui segmentis candidis late ovalibus, quam stamina 
duplo longioribus. 

Hab. Woodless undulating grass steppes, Lanjoro, Athi plains, 
East Equatorial Africa: J. W. Gregory, April 22, 1893. 

The globose corm is 4 inch in diameter, with tunics somewhat 
coarsely reticulated upwards. ‘The stiff simple stem, including 
the lax few- (2-4) flowered spike, is 1-14 foot long, and bears 
three linear tapering rigid grass-like leaves with sheathing bases, 
the two lower 10-12 inches long, much longer than the third. 
The herbaceous linear-lanceolate outer valve of the spathe is 
2-2} inches long, much shorter than the slender perianth-tube, 
which is 3}-4 inches long, and about 3 inch in diameter at the 
throat; the broadly oval white segments are 12-14 inches long ; 
the stamens reach about halfway up the limb. 

Is very near A. laxiflora, Baker, collected by H. H. Johnston 
in 1884 on the slopes of Kilimanjaro at 2000 feet elevation ; but 
differs in its more robust habit, its firm, narrow linear leaves con- 
trasting strongly with the thin, weak, and often lmear-lanceolate 
leaves of the Kilimanjaro plant, its more linear outer spathe-valve 
and larger, broadly oval, pure white perianth-segments. Also 
approaches A. gracilis, Pax, from the Zanzibar coast by Mom- 
basa (Hildebrandt) ; but is a larger plant, with longer leaves and 
spathes and a larger flower. It seems, in fact, intermediate 
between the coast plant and the species from Kilimanjaro in form 
as well as in geographical position; the three plants are, however, 
easily distinguishable. 

Note.—A. gracilis, Pax, in Engl. Jahrb. xv. p. 154, antedates 
A. zanzibarica, Baker, in Handbook of Iridex, p. 188; both 
species are described on Hildebrandt’s plant, no. 2015. 


Gravrotus ($ Evenapronus) sp., G. Quartiniano, 4A. Rich. 
Fl. Abyss. i. p. 307, aff. 


Gopo lal Mwari, Laikipia, eastern edge of plateau: J. W. 
Gregory, June 9, 1893. 


Kariandusi, 6100 ft.: J. W. Gregory, May 8, 1893. 
Mochi, 4000-5500 ft.: W. E. Taylor, 1888. 
Distrib. of G. Quartinianus. Mountains of Tropical Africa. 
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Graptotus (§ Evenapriovs) sp., G. corneo, Oliver in Trans. 
Linn. Soc. xxix. p. 155, t. 100, aff. 

Between Zanzibar and Uyui: W. E. Taylor, 1886. 

Distrib. of G. corneus. Mountains east of Lake Tanganyika. 


Guaviotus (§ Evenapionus) Taynorranvs, sp. nov. Planta 
glabra elata; bulbi globosi fibris parallelis apice intertextis ; 
caule terete basi vaginato superne folioso et minute rubro- 
maculato; vaginis infimis chartaceis, superioribus in folia basi 
vaginantia supra lanceolata transitum prebentibus; foliis rigidis 
acuminatis, costa media marginibusque incrassatis ; spica simplici 
secunda 5—7-flora; spathis distantibus, valvis equalibus ovatis, 
superne lineari-oblongis acuminatis vix aristatis; perianthii 
tubo anguste infundibuliformi curvato rubro-striato, segmentis 
horizontalibus tubum paullo excedentibus, 3 superioribus orbi- 
culari-ovatis apice retuso mucronulatis luteis (?) pallide roseo- 
suffusis, dorsali cucullato lateralia superantibus; 3 inferioribus 
luteis multoties minoribus obovatis anteriore recurvato apice 
rotundatis ; staminibus segmenta inferiora superantibus; stylo 
antheras superante a stigmate trifido coronato. 

Hab. Rabai Hills: W. E. Taylor, 1886. 

A fine plant 2} feet high springing from a globose corm about 
1 inch thick with tunics of parallel fibres becoming interwoven 
atthe top. The stem bears a number of basal sheaths, the (two) 
outer short obtuse and papery, the (two) inner becoming longer, 
acute to acuminate and foliaceous, and followed by the basal 
foliage-leaf, which has a long chartaceous sheath (6-7 inches), 
passing gradually into a rigid broadening lanceclate blade 
(greatest width 11 lines) with an acuminate apex; there is 
another similar cauline leaf and an upper smaller one. The 
rather lax spike is a foot or more in length; the two spathe- 
valves are equal in length (1}~-2} inches in the lower half of the 
spike, and 3-4 inch broad) ; the curved perianth-tube is 1} inch 
long, less than 3 lines in diameter at its mouth, the dorsal 
upper segment is 1} inch long and 14 inch broad, the two more 
orbicular lateral ones 14 inch long by 14 lines broad; the three 
inferior segments are 1 inch long and half as broad. The tube is 
finely and closely spotted with red, and there are a few red 
blotches about the mouth; the segments have probably been 
yellowish suffused with a pale rose-colour. 

Near the wide-spread Tropical African G. Quartinianus, 
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A. Rich., but distinguished by its broad lanceolate foliage-leaves 
and larger flowers. 


Guiaprotus (§ EvGLADIOLUS) SPLENDIDUS, sp. nov. Planta 
glabra elata ; caule terete robusto folioso ; foliis rigidis gramineis, 
nervo medio et marginibus incrassatis ; spica simplici, secunda, 
8-flora; spathis distantibus, valvis longis lineari-acuminatis, 
interiore minore; periantbii tubo infundibuliformi, *superne 
curvato, segmentis horizontalibus, tubum superantibus, valde 
inequalibus, 3 superioribus obtusis coccineis, dorsali cucullato 
obovato-spathulato, lateralia ovata apiculata paullo superante, 
3 inferioribus multoties minoribus coccineis basi autem luteis (?), 
lateralibus spathulatis, anteriore recurvato oblongo ; filamentis 
longis antheras multo superantibus. 

Hab. Higher slopes of Mount Kilimanjaro above Morang to 
10,000 ft.: W. E. Taylor, 1888. 

A fine plant reaching a height of 45 inches, with a smooth 
straight stem bearing a basal and three cauline linear tapering 
grass-like leaves, the lowest cauline 2 feet long and 4 lines broad, 
the upper ones shorter; the straight secund spike is 15 inches 
long, and bears eight splendid crimson flowers; the outer and 
larger of the broadly linear acuminate spathe-valves is 3-31 inches 
long in the lower half of the spike; the funnel-shaped curving 
tube is 13 inch long with a diameter at its mouth of about 
4 lines ; the odd upper perianth-segment is the largest, reaching 
21 inches in length by 20 lines in breadth, the upper lateral 
segments 2 inches by 17 lines; the lower lateral segments are 
14 lines long and balf as broad, the odd recurved anterior one 
equal in length, but slightly narrower (4 inch). The stamens 
reach to within 1 inch of the top of the uppermost segment, and 
are on alevel with the lower lateral segments. The anthers are 
7 lines long, much shorter than the long filaments. 

Evidently (from the description) closely allied to @. kilimand- 
scharicus, Pax, which, however, differs in haying broader (7 lines) 
bluish-green subglaucescent leaves, much broader (7 lines) lanceo- 
late spathe-valves, and narrower floral segments. 


Guiaptouus (§ HomocnLossum) WAaTsoNnroIDES, Baker, in Journ. 
Linn. Soc., Bot. xxi. p. 405. 

Mount Kenya, 10,400 ft., terminal moraine of sheet-glaciation, 
alpine pasturage: J. W. Gregory, July 3, 1893. 

Distrib. Mount Kilimanjaro, 8000-13,000 ft. 
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AMARYLLIDACER. 


Hypoxis aneustrrorra, Lam. Encye. iii. p. 182. 

Fimbini near Rabai: W. E. Taylor, Aug. 1885. 

Distrib. Tropical to South Africa, Madagascar, and Masca- 
rene Is. 


Hypoxis vittosa, Linn. f. Suppl. p. 198. 
Between Zanzibar and Uyui: W. E. Taylor, 1886. 
Distrib. South Africa to Abyssinia. 


HyYPoXIS LAIKIPIENSIS, sp. nov. Elata; tubere. ...; foliis 
supra basin longe vaginantem linearibus superne ad apicem 
tenuem angustatis, utrinque (facie autem superiore sparse) vil- 
losis, pedunculos superantibus; his pluribus complanatis superne 
cum racemis, pedicellis, bracteis floribusque dense cinerev-albo- 
(inflorescentia juvenili argenteo-) villosis ; racemis gracilibus 10- 
floris ; bracteis lineari-subulatis quam flores dimidio brevioribus ; 
pedicellis sublongis; florum segmentis externis extus villosis 
lanceolatis acutis, internis subovalibus subacutis, dorso solum 
infra medium pilosis ; staminibus quam segmenta duplo brevior- 
ibus, filamentis subulatis brevibus, antheris sagittatis quam 
filamenta plus duplo longioribus. 

Hab. Steppes cut up by deep ravines, west of Alng’aria, 
Laikipia: J. W. Gregory, June 10, 1893. 

A fine plant over two feet high, the long narrow leaves, 6 in 
number, reaching a length of 28 inches, with a breadth of 
searcely half an inch. The lower surface and margin is tomen- 
tose, the upper surface only sparsely so. The flattened peduncles 
(5 in number) are as much as 1} ft. long below the raceme, 
which is about 5 inches in length and bears 10 ascending flowers. 
The upper part of the peduncle, the axis of the raceme, the 
pedicels, the back of the bracts, the ovary, and the back of the 
outer series of perianth-segments are densely covered with long 
greyish-white ascending hairs; on the young inflorescence the 
hairs are silvery white. The lower bracts are 12-13 lines long, 
the lower pedicels 4 in., the upper shorter in each case. The 
turbinate ovary is between 2 and 3 lines long; the outer 
perianth-segments 8 lines long by 23 broad, the inner 7 lines 
long, and equal to the outer in breadth. The short subulate 
filaments are 1} line long, the sagittate anther 3 lines. The 
hairs on the ovary are about two lines long. 

Js near H. polystachya, Welw. (Huilla, Angola), but differs in 
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its longer narrower leaves, hairy on both surfaces, longer 
peduncles, and its more slender graceful raceme. 


Hypoxts GrEGoRIANA, sp.nov. Planta villosa; tubere . . .; 
foliis adultis 8 anguste lineari-lanceolatis apice acutis dorso et 
margine flaccide villosis, facie sparse pilosis ; pedunculis 5 quam 
folia brevioribus, supra basin glabram sparse pilosis, superne 
velut pedicellis bracteis floribusque flaccide albido-villosis ; 
inflorescentia corymbosa pauciflora, bracteis lineari-subulatis 
pedicellos inferiores longos haud xquantibus ; perianthii seg- 
mentis exterioribus Janceolatis apice vix cucullatis et ciliolatis, 
interioribus ovato-lanceolatis subacutis; filameutis subulatis, 
antheris sagittatis longis; ovario obconico; capsula medio 
circumscissa, seminibus glabris, nigris, globosis. 

Hab. Platform on Kikuyu escarpment, Kedong: J. W. 
Gregory, April 30. 

The rather flaccid leaves reach nearly 14 feet in length, with 
a breadth of about 8 lines near the middle; there are 4-5 fairly 
conspicuous nerves on either side the midrib, which, like the 
margins, is densely villose. The back of the leaves is also 
villose, while the upper surface is only sparsely hairy. The 
peduncle is about 1 foot long below the short corymbose 
4-flowered inflorescence (12 in. long) ; the upper part is clothed 
with the long ascending whitish hairs, 14-2 lines long, such as 
occur also on the bracts and flowers. The slender bracts are 
about 4 in. long, the lower flower-pedicels reach an inch. The 
outer perianth-segments are villose on the back, and 7 lines long 
by 12 broad, the inner are villose ouly where unprotected on 
the back by the former, and are 6 lines long by 2} broad. The 
short, strong, pointed filaments are 1} line long; the long 
sagittate anthers 33 lines. The ovary is 2} lines long. The 
eapsule is about 3~3 in. long ; the smooth dully polished roundish 
black seeds are 1 line long. Of similar habit to the last species, 
but differs in its shorter, more linear-lanceolate leaves and few- 
flowered corymbose inflorescence. 

CRINUM, sp. 

Material much damaged; evidently a fine plant. Leaves 
ji-2 ft. long, and nearly 2 in. broad from a narrower base: 
flowers 7-8 in. long; the long perianth-tube broadening a neet 
pedicels } in. long. : 

Miviruni; Naivasha and Baringo Valley ; Nyuki river-basin: 
J. W. Gregory, May 12, 1893. 
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H&MANTHUS MULTIFLORUS, Martyn, Monogr. cum Icon. 
Kisulutini, Rabai: W. E. Taylor, March 1886. 
Distrib. Tropical Africa. 


Vexosta (XEROPHYTA) EQUATORIALTS, sp. nov. Planta pro 
genere mediocris ; caudice semipedali superne fureato; tunicis 
nigrescentibus valide sed anguste plicatis ; foliis linearibus 
acuminatis apice plicatis vel involutis, junioribus densissime, 
adultis minus pubescentibus; pedunculis quam folia brevioribus 
unifloris superne viscosis ; perigonii segmentis lineari-lanceolatis 
apice minute falcatis, dorso basi verruculosis utrinque glabris ; 
antheris sessilibus linearibus quam segmenta plus duplo minor- 
ibus, superne recurvatis ; ovario oblongo-cylindrico dense glandu- 

_loso-muricato ; stylo crassiusculo antheras vix superante. 

Hab. Between Zanzibar and Uyui: W. E. Taylor. 

A rather short shrubby plant, with a stout caudex, 7 lines 
thick, half a foot long below the fork; the uninjured branch is 
1} inch tong, and endsin a tuft of leaves. Leaf-tufts also emerge 
from the axils of several of the upper sheaths on the main stem. 
The sheaths are more or less truncate, black in colour, and 
finely but rigidly plicate like a fan. The young leaves are 
covered beneath with a thick pubescence, which becomes shorter 
and less dense in the older; the latter reach a length of 5-6 in. 
(in a non-flowering shoot 10 in.) and a breadth of nearly 3 lines. 
The thin pedicels are 2 in. long and become minutely glandular- 
warted like the ovary in the upper portion. The flowers are 
solitary. The linear-lanceolate segments of the perianth are 
13-14 lines long by 2 broad, and generally have 9 longitudinal 
nerves; the narrow sessile anthers are } in. long, and become 
recurved above. The oblong-cylindrical ovary is 4 lines long 
by 2 in thickness, and the rather thick style 8 lines long. 

Approaches (e descriptione) Barbacenia tomentosa, Pax, in 
Engl. Jahrb. xv. p. 144, from East Tropical Africa, but has 
rather longer and broader leaves and shorter flower-pedicels. 
The perianth-segments are shorter and acute, while the ovary is 
also shorter and not clavate as in the species described by Pax. 


Droscorngaces. 
DroscoreEa (§ Henmia) TRIPHYLLA, Schimp. ex Kunth, Enum. 
y. p- 436. 
Rabai Hills: W. E. Taylor, 1886. 
Unripe fruiting specimen only. 
Distrib. Abyssinia. 
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LIniAcEez. 


Asparagus =rutopicus, Linn. Mant. p. 63. 
Rabai Hills: W. E. Taylor, July to Sept. 1885. 
Distrib. Tropical and South Africa and Madagascar. 


Asparacus sp., A. africano, Lam. Encyc. 1. p. 295, aff. 
Jomvu, Rabai Hills: W. E. Taylor, Dec. 2, 1885. 
Distrib. Tropical and South Africa. 


Asparagus pLuMosus, Baker, in Journ. Linn. Soc., Bot. xiv. 
p- 613. 

Morang, Mt. Kilimanjaro, 5000-6500 ft.: W. E. Taylor. 
Platform on Kikuyu escarpment, Kedong, Naivasha to Baringo 
Valley: J. W. Gregory, April 30, 1893. 

Distrib. South Africa to Mt. Milanji, Nyasaland. 


Asparaaus RAcEMosuS, Willd. Sp. ii. p. 152. 
Kisulutini, Rabai Hills: W. E. Taylor, Sept. 1885. 
Distrib. Tropics and subtropical regions of Old World. 


Asparagus (§ MyrstPpHyLLUM) MEDEOLOIDES, Thunb. Prodr. 
p- 66. 

Platform on Kikuyu escarpment, Kedong, Naivasha to 
Baringo Valley : J. W. Gregory, April 30, 1893. 

Distrib. South Africa. 


ALOE RABAIENSIS, sp. nov. Acaulis (?) .. .; foliis crassis 
glaucis rubro tinctis, pedalibus, a basi angustatis, margine 
a dentibus magnis deltoideis cartilagineo-marginatis sursum 
versis, apice bruneo pungente dentato; scapo ramoso, floribus 
sub ramorum apice dense globoso-racemosis ; bracteis scariosis 
late ovatis acuminatis, quam pedicelli persistentes brevioribus ; 
perianthio cylindrico recto pollicari, segmentis lineari-oblongis 
obtusis, interioribus latioribus; staminibus inclusis, antheris 
lineari-oblongis ; stylo exserto. 

Hab. Mgandini, Rabai Hills: W. E. Taylor, Sept. 1885. 

The fleshy glaucous leaves, suffused with red, are about 
13 inches long, and taper gradually upwards from a base 
17-2 inches broad. The marginal teeth are rather large and 
distant, 12-15 on each side, and measure 1} line in length, the 
brown pungent apex is directed upward. The branches of the 
fleshy scape are very spreading, about half a foot long, and 
bear a terminal crowded subglobose raceme, which is about 
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2; inches long and as broad; the scarious light-brown coloured 
bracts are 1} line long and about as broad at the base. The 
persistent pedicels are about half an inch long; the cylindrical 
perianth is 1 inch long, and in the dried pressed condition 
23-3 lines broad ; the segments are 9 lines long, the outer three 
13 line broad, the inner 2 lines, the latter are marked with three 
median undulating dark lines, the former with generally four 
less undulating lines ; the stamens nearly equal the perianth in 
length; the linear-oblong anthers are + line long. 

From the description in Engler’s ‘ Jahrbiicher’ (xv. p. 471) this 
species is near Aloe venenosa, Engl., from East Tropical Africa, but 
the marginal leaf-teeth are smaller, as is also the inflorescence, 
which in Engler’s plant has branches 12-20 inches long and 
‘racemes 8-14 inches, while the bracts are also much longer and 
much narrower in proportion. 

Kytesorr Toomsont, Baker, in Journ. Linn. Soc., Bot. xxi. 
p- 406. 

Mt. Kilimanjaro, Morang, 5000-6500 ft., and higher slopes 
above Morang to 10,000 ft.; Arusha and Kahe plains and 
forests, about 3000 ft.: W. E. Taylor, 1888. 

Distrib. Mt. Kilimanjaro. 

BULBINE ASPHODELOIDES, Schult. fil. in Ram. et Schult. Syst. 
Vil. p. 444. 

Platform on Kikuyu escarpment, Kedong, Naivasha to 
Baringo Valley, April 30, 1893, and Lake Dumi, Tana, Feb. 18 ; 
J. W. Gregory. 

Distrib. South and Tropical Africa. 

ANTHERICUM (§ PHALANGIUM) ACUMINATUM, sp. nov. Herba 
glabra ; foliis paucis gramineis subtiliter nervatis, margine 
integris, apice acuminatis; scapo nudo subterete ; racemo 
flexuoso subdenso; bracteis albis scariosis, infimis anguste 
triangularibus ad apicem longum filiformem productis, superior- 
ibus acuminatis; pedicellis brevibus solitariis sub medio arti- 
culatis; perianthii albi segmentis lanceolatis, a lineis viridibus 
medianis 3 notatis ; staminibus perianthio vix brevioribus, 
antheris longis sagittatis, filamentis his brevioribus glabris ; 
stylo filiformi curvato, perianthio subequilongo. 

Hab. Between Zanzibar and Uyui: W. E. Taylor, 1886. 
Negurunga Kifaniko; Taita Mts.: J. W. Gregory, April 3, 
1893. 
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The linear grass-like leaves taper very gradually to the long 
pointed tip, are folded at the midrib, and show a fine longitu- 
dinal venation, 10-11 veins each side the midrib; they are 
7-12 inches long, 2-3 lines broad. The scape is 10 inches long 
below the raceme (21-82 inches). The lower bracts are drawn 
out into a long filiform, often recurving apex; the lowermost 
reach a length of 1 inch, but they become shorter upwards 
aud acuminate, measuring only 2 lines in length. The pedicels 
are about 1 line long. The white perianth-segments have three 
central green lines, and are 5} lines long; the stamens are very 
slightly shorter ; the large anthers are 33 lines long, the filaments 
shorter. 

Approaches Anthericum wyuiense, mibi, and A. Grantiz, Baker, 
from the same district as Taylor’s plant, but is easily distinguished 
by the very long lower bracts; the scape, moreover, is not 
flattened. 


ANTHERICUM ($ PHALANGIUM) GrIRYaMa, sp. nov. Herba 
glabra; rhizomate valido, fibris radicalibus densis crassiusculis ; 
foliis plicatis late linearibus utrinque attenuatis rigidis multi- 
nerviis basi membranaceis vaginantibus ; scapo aphyllo valde com- 
planato anguste alato folia superante ; paniculis paucis compressis 
in bractearum axillis distantibus; florum bracteis late ovatis 
vix acuminatis rubris ; perianthio rubro-suffuso, segmentis 5-7- 
nerviis, exterioribus oblongo-lanceolatis apice saturate coloratis, 
interioribus oblongis quam exteriora latioribus, minus coloratis 
et margine hyalina latiore; filamentis albis glabris complanatis ; 
antheris magnis flavis lanceolatis ; stylo filiformi haud exserto. 

Hab. Giryama and Shimba Hills: W. E. Taylor, 1887. 

The leaves are three in number, a foot and a half long and 
linch at the broadest; they are folded on the keeled midrib, which 
like the leaf-margin, is bordered, and bear 26-28 veins on aicher 
side. The scape is 3 feet long by 34 lines broad, and bears’ four 
short lateral condensed panicles each in the axil of a bract, the 
lowest of which is 1} inch long and perforated at the base by 
the axis of the panicle, while the upper portion clasps the scape ; 
the three upper bracts were torn. The floral bracts are 2 tines 
long, reddish in colour and prominently veined. The perianth- 
segments are 53 lines long, the outer ones 11 line broad, the 
inner 1¢ line. Thestamens are shorter than the perianth, the 
flattened filaments being 1} line long, and the large yellow 
anthers 3 lines; the style is 4 lines long. 
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Approaches Anthericum milanjianum, Rendle, from Mt. 
Milanji, Nyasaland, but differs in having more rigid leaves and 
short ovate bracts, while the perianth-segments are larger. 


ANTHERICUM (§ PHALANGIUM) PURPURATUM, sp. nov. Herba 
glabra; foliis 4-5-pedalibus linearibus subrigidis sepe plicatis, 
apicem versus acutum angustatis, costa media dorso prominula, 
venis tenuibus lateralibus 11-13; scapo nudo complanato ; 
racemo A. venulosi; bracteis parvis ovatis acuminatis purpureis ; 
pedicellis brevibus, seepe geminis, in medio articulatis ; perianthii 
semipollicaris segmentis albidis basi purpureis et superne pur- 
pureo-striatis lineari-lanceolatis ; staminibus perianthio paullo 
brevioribus ; filamentis complanatis purpureo-maculatis ; antheris 
- linearibus ; stylo filiformi breviter exserto. 

Hab. Ngurunga Kifaniko, Taita Mts.: J. W. Gregory, April 8, 
1893. 

The light green subrigid glabrous leaves are 10-13 inches 
long and 24~3 lines at their broadest part. Between the entire 
glabrous margin and the midrib are 11-13 slender, slightly 
projecting veins on each side. The naked flattened scape 
measures 10 inches long by 14 line broad, and bears a raceme 
54 inches Jong, which resembles that of A. venulosum, Baker. Of 
the small purple bracts the lower are 2 lines long; they become 
gradually shorter above, from 1 to 14 line long. The short 
pedicels are 1} to 2 lines long. The perianth-segments are about 
61 inches long, crimson-lake below, with stria of the same 
colour running up the centre of the upper portion where the 
margins are translucent. The stamens are barely 6 lines long, 
and slightly shorter than the perianth; the linear anthers are 
scarcely 3 lines long, the thin flat filaments are spotted with 
crimson. 

Ts very near A. venuloswm, Baker, collected on Johnston’s 
Kilimanjaro expedition, but is distinguished by its narrower, 
finely nerved linear leaves with an entire, not ciliolated, margin. 


AnTHERICUM (§ PHALANGIUM) SPECIOSUM, sp. nov. (PI. 
XXXIII.) Planta speciosa perennis; fibris radicalibus tenuibus 
flexuosis numerosis; collo radicis setoso ; foliis radicalibus 8 dis- 
tichis membranaceis longis, e basi longa vaginante linearibus, 
superioribus in laminam planam linearem versus apicem angus- 
tatam prolongatis, glabris, margine supra basin interdum breviter 


pubescentibus ; scapis 3 nudis, centrali duobusque lateralibus, 
262 
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complanatis alatis margine breviter ciliolatis, racemis longis 
superne densis flexuosis; bracteis scariosis rubris margine hyalinis, 
‘infimis triangularibus longe acuminatis, sursum et carina dorsali 
breviter pubescentibus ; superioribus ovatis apice acuto pube- 
scente; pedicellis sepe quinis supra basin articulatis ; perianthii 
segmentis patentibus albis nervis 5-7 purpureis lineatis, linea 
latiore colore saturatiore utrinque finitis, exterioribus lanceolatis 
acutis, interioribus latioribus lineari-oblongis obtusis ; stamimibus 
quam perianthium brevioribus, filamentis albis subcompressis latis 
linearibus apice subacutis, antheris leviter basifixis flavis sagittatis 
superne falcatis; ovario subgloboso angulis tribus vix prominulis ; 
stylo filiformi sursum curvato perianthium superante. 

Hab. Uyui: W. E. Taylor, Feb. 1887. 

A fine plant, the short perennial rhizome bearing numerous 
thin, rather soft, flexuose root-fibres ; the basal sete 1 inch long. 
The short lower leaves have a light brown membranous sheathing 
base continuous with a green plicate falcate upper portion ; the 
uppermost a long sheathing-base reaching a foot in length and 8 
lines broad, and a broadly linear spreading blade equally long and 
131 lines broad, narrowing some distance below the blunt apex, 
witha midrib and about 56 parallel veins slightly projecting on 
the back. The flattened central scape measures 19 inches below 
the raceme, which is 8 inches long by 2} lines broad; the two 
lateral scapes are shorter (4 inches long), with a raceme 10 inches 
in length. The flower-buds are oval in shape and striated with 
red. The open flowers are nearly 14 inch across, the central 
crimson lines running to a point near the apex of the petals 
and contrasting sharply with their delicate white border. The 
pedicels are jointed one-third their length from the base and are 
8 lines long. The perianth-segments are + inch long, the outer 
ones 14 line broad, the inner 23-23 lines; they are marked with 
5-7 crimson nerves with a deeper, broader, more marginal line. 
The broad linear colourless filaments (2} lines long by + line 
broad) bear the long yellow anthers (84 lines) just fixed on their 
subacute tip, the point of insertion being in the basal depression, 
The filiform curved style (4 inch long) surmounts a subglobose 
ovary. No ripe fruit present. 

Is near Anthericum pterocaulon, Welw., but differs in having 
much broader leaves, those of A. pterocaulon not exceeding } inch 


in breadth, a longer many-flowered raceme, and longer pedicels 
jointed nearer the base. 
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AnTHERIcUM (§ Paataneium) UYUIENSE, sp. nov. Herba 
glabra; fibris radicalibus tenuibus, setis in collo radicis vix 
uncialib us; foliis 5, linearibus, inferne plicatis superne sepe planis, 
margine minute scabridulis, dorso carinatis subtiliter nervatis, 
basi rubro-maculata scapum amplectentibus ; scapo nudo, glabro, 
folia hand xquante, sub racemo simplici complanato, vix alato; 
bracteis parvis triangularibus subito acuminatis, floribus paucis 
Im racemum laxum flexuosum ordinatis, solitariis vel inferioribus 
binis; pedicellis brevibus ascendentibus, infra medium articu- 
latis ; perianthii albidi segmentis lineari-oblongis obtusis medio 
5-nerviis rubroque tinctis, marginibus late hyalinis, interioribus 
latioribus ; staminibus cum perianthio equilongis; filamentis 
_ albis glabris complanatis ; antheris flavis basifixis lineari-lanceo- 
latis ; stylo filiformi curvato exserto. 

Hab. Between Zanzibar and Uyui: W. E. Taylor, 1886. 

A slender plant 1-14 feet high, emitting a number of long thin 
wiry root-fibres from the short stem-base. Two or three of the 
outermost leaves are reduced to little more than sheaths, and, 
like the exposed bases of the upper elongated leaves, are marked 
with transverse purplish strie. The elongated sessile leaves are 
20-22 inches long and 2}—4 lines broad, and overtop the simple 
scape, with its sparsely-flowered flexuose raceme, the latter 
reaching 4 inches in length. The small, suddenly acuminate 
bracts are about 14 line long, the pedicels about j inch. The 
perianth-segments have a broad hyaline margin and a 5-nerved 
central strip tinged with red; they are 6}~7 lines long, the inner 
ones 2 lines broad, the outer 1} line. The stamens are equal in 
length to the segments, the white flattened glabrous filaments 
bearing yellow anthers 3} lines long. ‘The filiform exserted 
style is almost 7 lines long. 

Approaches A. Grantii, Baker (in Trans. Linn, Soc. xxix. 
p- 160), but is glabrous, with leaves more than twice as long, 
and also differs in floral details; the perianth-segments of 
A. Grantii, for instance, being lanceolate, while the stamens are 
only about half their length (4-45 lines). 


Awruertcum (§ Dimantues) Taytortanum, sp.nov. Herba 
cxspitosa ; rhizomate duro lignoso nodoso ; foliis multis, lineari- 
lanceolatis, longe linearibus vel ensiformibus, papyraceis, glabris 
sed in costa media et margine sepe crispula hispido-ciliolatis, basi 
membranacea scapum vaginantibus; scapo foliis breviore farinaceo- 
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pubescente, inferne complanato superne (?) subterete ; racemo 
simplici vix denso ; bracteis triangulari-subulatis, margine minute 
ciliolatis, pedicellos solitarios medio articulatos superantibus ; 
perianthii rotati segmentis lanceolatis albidis, a nervis 3-5 fuscis 
striatis, quam stamina longioribus ; antheris linearibus post 
anthesin convolutis ; polline ovali; filamentis albis subulatis 
muricatis; stylo filifurmi haud exserto ; capsulis subacutangulis, 
seminibus paucis nigris, turgidulis. 

Hab. Uyui: W. E. Taylor, February 1887. 

A cespitose plant about a foot in height, the clusters of deep 
green leaves springing from a much-branched knotted woody 
rhizome, which bears a number of rather thin, strong, wiry roots. 
The dried leaves are thin and papery; the outer shorter, 
lanceolate, sheathing the inner leaves and scape by a broader 
membranous colourless base; the latter pass through linear- 
lanceolate to an elongated linear-acuminate shape or are ensiform, 
11-14 inches long and 6-8 lines broad above the base, tapering 
gradually upwards. The midrib is prominent on the lower 
surface and bears a line of short stiffish hairs; there are 10-16 
parallel veins between it and the ciliolate margin, which on the 
older leaves is crisped. The scape including the raceme is shorter 
than the leaves (about 1 foot long), and covered with an almost 
mealy pubescence; the simple raceme is 5-6 inches long. The 
lower bracts are 8 lines long; the length diminishes upwards to 
about 4 lines. The slender pedicels are 3 lines long, but become 
longer (4 lines) and stouter as the fruit ripens. The spreading 
perianth-segments are 4 lines long by 1 broad, the stamens 
33 lines long, the anthers being 2 lines and curling up after 
shedding the oval or oval-oblong pollen-grains. Ripe dehisced 
capsules on a fruiting-specimen were rather sharply three- 
angled, 3 lines long by 23 in diameter, and contained a few black 
turgid seeds each about 1 line across. 

Is near Chlorophytum affine, Baker, from the same district, but 
distinguished by its thin ensiform leaves, less dense raceme, and 
smaller and fewer flowers. 


Antuericum (§ Hotropium) GrecoriaNntM, sp. nov. Planta 
humilis habitu A. angustifolit, Hochst.; radicibus brevibus crassis 
setis tenuibus densis ; foliis cum scapis a vagina inentbranacés 
tenui basi cireumdatis, graminoideis linearibus acutis basi et apice 
angustatis facie glabris margine breviter ciliolatis; scapis folia 
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vix superantibus nudis subcompressis glabris ; racemo corymboso 
paucifloro; bracteis subscariosis lanceolatis vel superne ovatis plus 
minus acuminatis quam pedicelli longi duplo brevioribus, his sub 
flore articulatis; perianthii segmentis lanceolatis albis viride 3- 
nerviis ; staminibus perianthio brevioribus, filamentis filiformibus 
glabris albis, antheris flavis basi dorsifixis, polline oblongo ; ovario 
conspicue 3-lobo, ovulis in loculis pluribus superpositis; stylo 
erecto filiformi, antherarum apices haud attingente. 

Hab. Kapte plains on banks of the Athi: J. W. Gregory, 
April 24, 1893. 

A small plant 6-7 inches high, with the few (4-5) thin erect 
narrow radical leaves and the (2) flowering-scapes protected for 
.about an inch at the base by thin bristles, surrounding one or 
more thin colourless membranous sheaths. The leaves are 
5-7 inches long and reach 12 line in breadth. The surface is 
glabrous with small scattered rounded elevations, the margins 
shortly ciliolate. The somewhat slender scape measures 5-5} 
inches below the short (1} inch) few (3-6)-flowered raceme. 
The lower acuminate bracts are about 3 inch long, half the 
length of the thin flower-pedicels, which are jointed just be- 
neath the flower. The whitish green-nerved perianth-segments 
are 42 lines long by 1} broad. The stamens are 3} lines long; 
the yellow anthers (12 line long) are attached laterally at the 
base to the abruptly pointed tips of the thread-like white fila- 
ments. The erect style does not reach the level of the anther-tops. 

Is near the Abyssinian species Anthericum humile, Hochst., 
and A. angustifolium, Hochst., but is a lurger plant than either, 
with a much elongated flowering-scape, nearly equal to the leaves 
in Jength. 


CaLoropHyruM (§ ANTHERICIFOLIA) ANDONGENSE, Baker, in 
Trans. Linn. Soc. ser. 2, Bot. i. p. 260. 

Uyui: W. E. Taylor, Jan. 1887. 

Differs from the type in having broader lanceolate leaves, but, 
so far as comparison is possible with the withered flowers of the 
western plant, the two are specifically identical. 

Distrib. Pungo Andongo, West Tropical Africa. 


CutoropHytuM (§ Cannmrortia) cf. Heynet, Baker,in Journ. 
Linn. Soc., Bot. xv. p. 822. 
Mombasa Island: W. E. Taylor, 1886. 
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Fruiting specimen only. Is nearer the East-Indian C. Heynet 
than the Tropical African Chlorophytum Afzelii, Baker, as it has 
the very short scape, the larger fruits, and broader, more nume- 
rously nerved leaves of the former. The leaves are in fact 
broader than in C. Heynez, being nearly 2 inches across. 


CHLOROPHYTUM (§ CANN FOLIA) MONILIFORME, sp.nov. Herba 
perennis, semipedalis vel infra; rhizomate moniliforme tuberoso ; 
fibris radicalibus paucis fusiformibus; foliis evolutis 3,infimo parvo, 
basi vaginante, lamina ovata acuta, margine nervisque dorsalibus 
breviter ciliolatis vel hispidulis ; superioribus majoribus, lanceo- 
latis vel ovato-lanceolatis, apice acuto vel acuminato, glabris, 
margine solum ciliolatis; supremo distincte petiolato; scapo 
tenui aphyllo brevi simplici, basi a foliis vaginato glabro, sursum 
pubescente ; racemo paucifloro ; bracteis scariosis sursum 
deminutis ovatis basi amplexicaulibus, apice longe acuminatis, 
nervatis, margine breviter ciliolatis ; pedicellis solitariis brevibus 
sub medio articulatis; perianthii albidi vix semipollicaris seg- 
mentis lanceolatis a nervis 3 (rare 4) subfuscis lineatis, exteri- 
oribus quam interiora parum latioribus apice subcucullatis ; 
staminibus perianthio brevioribus; filamentis linearibus sub- 
complanatis; antheris flavis sagittatis basifixis defloratis con- 
tortis; ovario breviter oblongo, apice depresso, angulis sub- 


prominulis, ovulis in loculo multis superpositis, stylo filiformi 
flexuoso. 


Hab. Uyui: W. E. Taylor, Feb. 1887. 

A small plant 4-6 inches high, proceeding each year as a 
lateral shoot from last season’s globose tuber (4-3 inch thick), 
from which it becomes separated by a thin rhizome about 3 inch 
long and 3 line thick. There are three expanded leaves besides 
a basal sheath. The first is small, the sheathing-base passing 
into an ovate acute blade'1 inch long by 7 lines broad; the - 
other two have a more or less lanceolate blade 3-5 inches long, 
q-1z inch broad, the upper passing into a petiole 1 inch long, 
the lower into a narrow sheathing-base ; they are membranous or 
almost papery and glabrous, but with a very shortly ciliolate 
margin; there are 20-380 nerves prominent on the back of the 
leaf. The short thin colourless scape measures 21-4 inches 
below the short simple 5-flowered raceme; above the base, 
which is sheathed by the leaves, it is softly pubescent. The 
white scarious bracts have a long acuminate apex, and are lon- 
gitudinally nerved; the lowest is } inch long, the upper are 


FLORA OF EASTERN TROPICAL AFRICA. 419 


shorter and narrower. The short pedicels are 1? line long, and 
jointed just below the middle. The perianth is 5} lines long; 
the outer segments are narrowly lanceolate, 1 line broad, with a 
slightly hooded tip; the inner are a little broader, with an obtuse 
apex, and the three nerves are rather wider apart. The white 
linear filaments are 12 line long, the bright yellow anthers 14 
line; the latter are inserted on the pointed tip of the filament, 
and become spirally twisted after shedding the pollen. The 
shortly oblong ovary is 17 line long with slightly prominent 
angles, the filiform style is just over 3 lines in length. 

A distinct species of Baker’s section Cannefolia (Journ. Linn. 
Soe., Bot. xv. p. 321). 


CHLOROPHYTUM (§ CANN#HFOLIA) FUSIFORME, sp. nov. Herba 
perennis ; rhizomate crasso tuberoso, fibris radicalibus valde in- 
crassatis fusiformibus ; foliis 5-6, 3-4 majoribus lineari-lanceolatis 
raro lanceolatis, acutis, scapum multo superantibus, rigidulis 
papyraceis in facie superiore glabris, margine nervisque dorsalibus 
hispidulis ; scapo brevi tenui pubescente ; racemo 15-16-fluro 
inconspicuo ; bracteis scariosis pubescentibus basi ovatis, apice 
acuminatis valde elongatis; pedicellis solitariis vel binis infra 
medium articulatis ; perianthii segmentis lanceolatis, interiori- 
bus latioribus, obtusis 3-5-nervatis ; filamentis subulatis, antheris 
subsagittatis basifixis ; ovarii oblongi angulis subprominulis, ovulis 
multis superpositis. 

Hab. Uyui: W. E. Taylor, Feb. 3, 1887. 

A small plant 8-10 inches high, with a thick congested 
rhizome about 4 inch thick, formed by the aggregation of 
successive tubers, each of which bears a few thickened fusiform 
roots. The two lowest leaves have a broad membranous 
sheathing-base and a small falcate blade; the two uppermost 
pass gradually into a colourless petiole 1? inch long, and have a 
linear-lanceolate blade 6-8 inches long and 4 inch at its broadest ; 
they have a reddish tinge and bear 25-80 shortly hairy veins 
prominent on the lower surface. The narrow scape is 2 inches long 
and the raceme 1? inch. The lowermost bracts are about ? inch 
long, the upper ones about 7 inch and less elongated at the apex. 
The perianth-segments are obtuse, the outer lanceolate, 47 lines 
long by 13 broad, the inner are as long as and slightly broader 
than the outer, with a broad hyaline margin. The colourless subu- 
late filaments are 1} line long, the yellow basifixed anthers the 
same length. The ovary is 1 line long; the filiform style 3 lines, 
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Near Chlorophytum moniliforme, mihi, but differs in its much 
larger congested tuberous rhizome, its narrower linear-lanceolate 
leaves hairy on the back, and its denser raceme. 


Cunoropuytum (§ CANN/EFOLIA) MISERUM, sp.nov. Herba 
parva; fibris radicalibus subbrevibus fasciculatis apice incrassatis ; 
foliis 4, uno exstante lanceolato, basi in petiolum tenuem latum 
angustato, glabro, margine autem minute ciliolato, membranaceo, 
venis 18-20 vix conspicuis; scapo tenuisubterete glabro; racemo 
simplici parvifloro ; bracteis lanceolatis longe acuminatis lineatis 
margine ciliolatis; pedicellis ternis, ascendentibus, tenuibus, 
supra medium articulatis; perianthio campanulato bilineo, seg- 
mentis bruneis oblongo-lanceolatis, nervatis ; staminibus peri- 
authio brevioribus, filamentis glabris, antheris parvis; ovario 
acute 3-lobato, emarginato; stylo longo filiformi, rabro-bruneo. 

Hab. Between Zanzibar and Uyui: W. E. Taylor, 1886. 

A mean-looking plant, apparently annual, bearing a cluster 
of root-fibres with swollen ends on its shortly thickened axis. 
No bristles were present round the bases of the leaves, which had 
been four in number, but only one remained on one of the two 
flowering specimens. From the appearance of the withered 
remains the leaves would seem to perish before the plant is in 
full flower. The single leaf has a thin membranous flattened 
petiole 14 inch long, sheathing ‘at the base, and a thin lanceolate 
acute blade 44 inches long by 8 lines broad. The very slender 
scape measures 53 inches below the thin raceme, which is 34 inches 
_ long, lax below, becoming rather denser above. The long-pointed 
scarious bracts are 3-4 lines long below, becoming less than 2 
above; they are light brown in colour, with generally three thin 
deep brown nerves. The pedicels are mostly in threes, very thin, 
and jointed about 3 their length from the flower; they are about 
2Jineslong. The outer segments of the dull-coloured perianth are 
2 lines long by 2 line or a little more in width, oblong-lanceolate 
with a subacute apex; with three (more rarely two) narrow 
darker brown central nerves which are often quite inconspicuous. 
The inner segments are very similar to the outer, but more acute, 
with transparent margins. The stamens are shorter than the 
perianth; the flattened filaments glabrous, colourless, 12 line 
long; the small yellow lanceolate versatile anthers tline. The 
brownish ovary is sharply three-lobed and emarginate, } line long; 
the reddish-brown style 2 lines. 
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Approaches the little group of Tropical African species allied 
to Chlorophytum amplexicaule, Baker, but is distinguished from 
all by its very small flowers. 


Cutoropuytum (§ CANN#ZFOLIA) RAMTFERUM, sp. nov. Glabra, 
perennis ; rhizomate brevi, collo tenuiter setoso, fibris radicalibus 
longis sub apice fusiformibus ; foliis elongatis lineari-lanceolatis 
apice acutis, inferne in petiolum plicatum ima basi vaginantem 
angustatis, papyraceis 20-24-nerviis; scapo terete, folia supe- 
rante pauci-ramoso; bracteis membranaceis ramos subtendenti- 
bus triangulari-subulatis, floriferis minoribus ovatis apice breviter 
aristatis; pedicellis tenuibus sepius ternis apicem versus 
-articulatis; perianthio campanulato 3-lineo, segmentis lance- 
olatis subacutis bruneis medio lineatis; staminibus perian- 
thium gquantibus vel vix brevioribus, filamentis antheras 
basifixas superantibus, glabris teretibus sub apice inflatis; ovario 
oblongo trilobato ; stylo filiformi vix perianthium superante. 

Hab. Between Zanzibar and Uyui: W. E. Taylor, 1886. 

The long wiry root-fibres have a thickened fusiform ending, 
and spring from a short thick rhizome, on the upper surface 
of which are crowded the 7-9 long, slender, thin leaves, a foot or 
more in length and 6-8 lines at their broadest. The thin folded 
petioles have a broad sheathing insertion, and are 2-3 inches 
long. The leafless scape measures 8-10 inches below the first 
bract, which is about 17 inch long, the upper shorter ; the inflo- 
rescence is about 10 inches long. The 3-4 branches (4-5 inches) 
and the longer upper part of the main axis are laxly flowered 
below, but almost clothed above with the broad ascending floral 
bracts, which are 4—5 lines long, with 5-7 nerves and a thinner 
margin, closely enveloping the thin pedicels, which are generally 
in threes and articulated below the apex. The flowers are small 
and brown; the outer perianth-segments are 3 lines long by § line 
broad, with lighter edges and a brownish centre marked with 
five dark brown thin lines ; the inner are slightly broader, nearly 
1 line, with five thin central lines and a broader one parallel to 
the hyaline margin. The stamens are equal to or scarcely 
shorter than the perianth; the glabrous colourless filaments 
(13 line long) are cylindrical in the middle, but become swollen 
beneath the yellow linear basifixed anthers (1-1j line in length). 
The ovary is 4 line long, with three rounded lobes. 

Near C. petiolatum, Baker (in Journ. Linn. Soc., Bot. xv. p. 326), 
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from the Cameroons, but distinguished by its shorter petioles and 
narrower leaves, those of the West-African plant having an oblong 
blade 22-3 lines broad in the middle, with a deltoid base and 
petioles 6-8 inches long. Chlorophytum petiolatum has, moreover, 
deltoid bracts much shorter in length (the lower only 13-2 lines 
long), and a green perianth with longer (4 lines) segments. 


Curoropuytum (§ DasysTACHYS) MARGINATUM, sp.nov. Herba 
subpedalis ; rhizomate crasso lignoso annulato, fibris radicalibus 
crassis, collo radicis parce setoso; foliis 4 lineari-lanceolatis, apice 
subacutis, basi seapum amplectentibus, plicatis, faleatis, glabris, 
margine incrassatis dense et breviter hispidis, venis parallelis 
plurimis conspicuis ; scapo glabro aphyllo subterete; racemo denso 
cylindrico oblongo, bracteis longis subulatis purpureis superne 
ciliolatis; floribus sessilibus nondum apertis, alabastris ovalibus ; 
perianthii segmentis lanceolatis vel oblongo-lanceolatis pallidis 
a linea lata media fusca notatis; antheris magnis flavis oblongo- 
linearibus. 

Hab. Uyui: W. E. Taylor, Feb. 3, 1887. 

The 1-2 lowest leaves are much reduced, consisting of a mem- 
branous sheath and a short falcate blade which is dull crimson 
in colour; the same colour stains the bases and tips of the upper 
leaves, which reach 10 inches in length, and are 3-1 inch broad. 
The short stiff hairs on the thickened margin are reddish 
brown. There are from 18-22 prominent veins on each side of 
the projecting midrib. The naked scape is 5-6 inches in length 
and bears a crowded oblong raceme of 24 inches. The long 
subulate bracts, the lower 8-9 lines long, the upper shorter, are 
of a deep purple colour with their margins ciliolate ubove. The 
flower-buds had not expanded, but in one or two of the flowers 
which were just opening the perianth-segments were lanceolate 
or oblong-lanceolate, and about 3 lines long. The large yellow 
anthers measured just over 1 line. 

A very distinct species, most resembling C. (§ Dasystachys) 
falcata (Baker) from Huilla (Welwitsch), but distinguished by the 
hairy leaf-margin, naked scape, and characteristic purple bracts. 


CHLoRoPHYTUM (§ DASYSTACHYS) PAPILLOSUM, sp. nov. Per- 
ennis; rhizomate lignoso irregulariter incrassato, fibris radicalibus 
subtenuibus vix densis, collo vix setoso ; foliis 9 linearibus utrinque 
angustatis, basi autem vaginante parum ampliatis, apice acumi- 
natis, facie glabris, margine ciliolatis, nervis parallelis crebris ; 
scapo subterete levi, quam folia longiore, folium lineari-subnlatnm 
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infra medium gerente, bracteis sterilibus 1-2-uncialibus triangu- 
lari-subulatis a nervis bruneis mediis notatis, margine ciliolatis ; 
racemo denso, bracteis scariosis triangulari-subulatis conspicue 
lineatis ; floribus inter minores subsessilibus ; perianthio fusco 
campanulato dorso dense papilloso, segmentis consimilibus lineari- 
oblongis, exterioribus apice cucullatis, interioribus obtusis his 
quoque minus coloratis medioque solum papillosis; staminibus 
styloque filiformi perianthium longe superantibus; filamentis 
filiformibus glabris, antheris sagittatis fulvis versatilibus, polline 
ovali-oblongo; ovario late ovali emarginato 3-sulcato; ovulis 
multis superpositis. 

Hab. Between Zanzibar and Uyui: W. E. Taylor, 1886. 

A somewhat insignificant plant, springing from a perennial 
‘irregularly thickened knotted rhizome 2 inches long, ? inch 
thick, bearing above a few bristles at the position of previous 
years’ shoots, and below root-fibres }-# line in diameter. The 
two or three lowest leaves are much shorter than the rest, the 
lowest and shortest being 34 inches long, while the upper 
elongated ones reach a foot or even more, with a breadth of 
6-7 lines; the slightly dorsally prominent longitudinal nerves 
are 28-32 in number. The smooth scape measures 18 inches 
below the rather short (24 inches) dense narrow raceme; it 
bears below the middle a narrow tapering green leaf, and between 
this and the raceme several weak, long-pointed, barren bracts 
1-2 inches long, and marked with deep brown longitudinal 
nerves; the floral bracts are much smaller but of similar shape, 
and have 1-3 dark brown median nerves, the lowest 2 inch long, 
the upper decreasing in size. The solitary pedicels are } line 
long. The brownish campanulate perianth is 33 lines long; the 
segments are about 1 line broad, the outer three being slightly 
hooded at the tip, and papillose over the whole outer surface, 
especially towards the darker coloured tip; they are marked 
with three rather dark nerves. The inner segments differ in 
having a rounded apex and in being dorsally papillose up the 
centre only, their broader margins are also scarcely coloured. 
The long filiform filaments measure 4 lines, the versatile dull 
yellow anthers 1}. The broadly oval ovary is depressed at the 
apex, where is inserted the slender style; it is 1 line long, and 
its rounded outline is traversed by three shallow furrows with 
three less marked alternating with them. 

A distinct species, approaching somewhat Chlorophytum 
(§ Dasystachys) colubrina, Baker, from Angola, but its leaves are 
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larger, twice as broad, and less acuminate than in the Welwitsch 
plant, which has also a glabrous perianth, whitish in colour with 
purple streaks. 


Unotnea TAYLORIANA, sp. nov. Planta glabra; bulbo crasso 
globoso; foliis 7 rigidis plicatis lineari-subulatis basi vaginante 
membranaceis, apice subpungentibus ; scapo nudo folia superante 
subrobusto; racemo denso brevi; bracteis albidis submem- 
branaceis triangulari-subulatis ecalcaratis, pedicellos duplo super- 
antibus; perianthii segmentis spathulato-oblongis albis, nervis 
centralibus 3 rubris; filamentis perianthio brevioribus com- 
planatis linearibus apice acutis; antheris oblongis versatilibus ; 
stylo recto; capsula globosa. 

Hab. Between Zanzibar and Uyui: W. E. Taylor, 1886. 

A glabrous plant about 16 inches in height, with a large scaly 
bulb 21 inches in diameter. The leaves, which are 7-8 inches 
ong, have a colourless membranous sheathing base and a folded 
tapering upper portion, 3-4 lines broad in the middle. The 
smooth shiny scape measures 10 inches below the raceme, which 
is 8 inches long, and bears a few sterile flower-buds below the 
crowded oval upper portion. The slender, tapering, almost 
aristate bracts are 5-6 lines long below, becoming shorter above ; 
the pedicels are 2-24 lines. The opened flower is nearly 7 lines 
across. The segments are 3 lines long and 1-1} line broad in 
the upper half, the lower being slightly narrower; they are 
white, with a reddish central strip traversed by three nerves. 
The broad flattened filaments are 2 lines long by 2 line broad, 
and bear the yellow anthers (1 line long) on their pointed tips, 
The ovoid ovary is 1 line long, and the short erect style with its 
capitate stigma about the same. The subglobose capsule is 
nearly z-inch long, and contains a few flattened black seeds 
each about 2 lines long and more or less oval in shape. 

Is allied to U. Petitiana, Solms, from Abyssinia, but is easily 
distinguished by its very large bulb, shorter rigid leaves, and 
dense short raceme. 


Arpuca TaYLorIana, sp. nov. Bulbo ovoideo a yestigiis 
membranaceis foliorum anni prioris coronato, fibris radicalibus 
tenuibus ; foliis juvenilibus nondum evolutis anguste lineari- 
bus scapo longo cylindrico nudo levi; racemo laxo 12-floro ; 
bracteis albidis scariosis ovatis acutis, nervis mediis conver- 
gentibus 3-4 rubro-bruneis notatis, pedicellos solitarios equauti- 
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bus vel vix superantibus; perianthii segmentis in medio late 
purpureo suffusis et lineatis, margine scarioso viridescentibus vel 
albescentibus, exterioribus late lanceolatis obtusis, interioribus 
spathulatis quain illa latioribus; staminibus perianthio paullo 
brevioribus, omnibus fertilibus; filamentis Jineari-subulatis 
supra basin subito expansam constrictis; antheris flavis oblongis 
versatilibus dorsifixis; ovario ovoideo; stylo eylindrico peri- 
anthium equante, stigmate capitato; capsula ovoidea tenui mem- 
branacea semina plura nigra oblonga complanata inclusa exhibente. 

Hab. Jomvu, Rabai Hills, Oct. 1885, and Miranakidiri-porini, 
between Zanzibar and Uyui, Sept. 3, 1886: W. E. Taylor. 

The ovoid bulb is 13 inch long by ? inch thick, and crowned 

for a length of 3 inches with the whitish membranous remains of 
last year’s leaves; those of the present season are only beginning 
to shoot and about 8 inches long. The long smooth naked scape 
is nearly 2 feet long below the short laxly-flowered raceme (4-5 
inches). The white scarious bracts are marked with 3-4 
median reddish-brown converging veins, and are 4 lines long 
below, the upper ones shorter. The perianth-segments are 
suffused and veined with crimson and have a greenish or whitish 
scarious border; the three exterior are broadly lanceolate and 
64 lines long by 2 in breadth, with 7 nerves (two of which, 
however, only run to within a third of the tip); the interior 
are spathulate, with a narrower reddish centre and a broader 
hyaline margin than the outer three, which they equal in length 
or are slightly shorter, but are 3 lines broad. The stamens are 
all fertile. The filaments are 5 lines long and are constricted 
above the broad rounded base (14 line long); the anthers are 
21 lines. The ovary is 2 lines long, the style 5 lines. The thin 
transparent capsule measures 4+ inch long by 3 broad, and allows 
the several dead-black flattened seeds to be seen through the 
walls. The latter are 7 inch long by 1? line broad. 

Differs (e descriptione in Engler’s Jahrb. xv. p. 472) from 
A. Steudneri, Schweinf. & Engl., from Kalabat, in having bracts 
only a little more than half the size, while the petals are more 
than twice as broad, with red (not green) nerves, and the seeds 
twice as large. A. purpurascens, Engl. (ib.), an allied plant, is 
described with a globose bulb crowned with the persistent fibrils 
of past leaves, a raceme 8 inches long, bracts nearly twice as 
long as in Taylor’s plaut, smaller narrower petals, and smaller 
fruits and seeds. 
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OrnirHocaLum Ecxxont, Schlecht. in Linnea, xxv. p. 177. 

Kithunguln, Kikuyu Country, shrub-covered plateau with 
deep gorges: J. W. Gregory, July 11, 1893. 

Distrib. South and Tropical Africa. 


Scriua (§ LepEzourta) Taytortana, sp.nov. Herba glabra; 
bulbi ovoidei squamis minute maculatis ; foliis synanthiis tenuibus 
papyraceis late lanceolatis, apice acutis, basi in petiolum conyo- 
lutum angustatis ; scapo subrobusto terete cum racemo lineari- 
oblongo folia superante ; bracteis scariosis minutis subulatis ; 
pedicellis patentibus vel suberectis, inferioribus infra medium 
articulatis ; floribus campanulatis; perianthii segmentis lgu- 
latis basi in cupulam brevem connatis, apice papillosis, medio uni- 
vittatis, inferne lilacino-purpureis sursum viridescentibus ; stami- 
nibus perigynis perianthio brevioribus, filamentis velut stylo 
saturate purpureis; ovario viridi breviter stipitato, 3-dymo, lobis 
bicornulatis; stylo centrali filiformi; capsule lobis fertilibus 
a sutura interna dehiscentibus ; seminibus solitarlis magnis 
bruneis ovoideis apice cristatis. 

Hab. Rabai Hills: W. E. Taylor, Sept. 1885. 

A plant about 15 inches high, with a bulb about 1 inch thick, 
the membranous scales of which are finely dotted with white 
marks. The three produced leaves are extremely thin and 
papery, with a number (14 or more) of strongly-marked veins 
united by numerous thin transverse ones, the pointed broadly 
lanceolate blade is about 6 inches long by 14-12 inch broad, 
tapering gradually to a petiole (about 23 inches long) which is 
convolute in the dried specimen. The scape, including the 
raceme, is 14-19 inches long, the raceme being 5-11 inches, and 
about 1q inch in breadth. The pedicels are 383 to 6 inches long ; 
the upper longer ones tinged with lilac-purple, the lower green. 
The flowers are about 4 lines or a little more in length; the 
lower part of the perianth is lilac-purple in colour but passes 
into green above. The narrow segments are ligulate, slightly 
broader at the top, 34-4 lines long by 4 line broad, and bear a 
tuft of short white hairs at their tips. The purple filiform fila- 
ments are 2} to 3 lines long; the small, shortly oblong yellow 
anthers + line long. The shortly stalked ovary passes above its 
base into three lobes, each with a broad apex flanked by a pair 
of short horns; the purple style springs from the centre of the 
ovary between the lobes, and is 4 lines long. In the fruit one or 
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two of the lobes abort; the fertile lobes dehisce on the side 
turned towards the style and expose the large brown crested 
seed 2} lines long by 14 broad. 

Approaches Scilla lilacina, Baker, from Nubia, but is easily 
distinguished by its broader papery leaves passing more suddenly 
into a narrower petiole, its less dense raceme, and larger flowers. 


Scruta ($ LEDEBOURIA) TEXTILIS, sp. nov. Glabra; bulbo inter 
majores ovoideo, squamis firmis valde fibrosis; foliis firmis crassi- 
usculis rubro-viridibus obovatis apice rigido acuminatis, basi sub- 
membranacea vaginante breviter angustatis, margine cuticulata 
undulatis, dorso a venis crebris parallelis lineatis ; scapo flexuoso 
cum racemo cylindrico folia superante ; bracteis minutis scariosis 

- flaccidis lineari-subulatis ; pedicellis patentibus inferioribus cer- 
nuis, medio articulatis ; floribus breviter campanulatis viridulis ; 
segmentis a basi latiore ligulatis, apice obtusis vix cucullatis, uni- 
vittatis ; staminibus perianthio brevioribus, filamentis lilacino- 
purpureis, subcompressis, antheris parvis oblongis; ovario bre- 
viter stipitato, lobis 6 in disco prominulente superpositis ; capsule 
membranacex, loculis tribus cum semine solitario rotunde ovoideo 
nigro-bruneis. 

Hab. Uyui: W. E. Taylor, Jan. 1887. 

A plant 9 inches in height, the bulb 13 inch in diameter, with 
firm, rather thick, strongly-nerved scales, from which when 
cut or torn the nerves project as stringy fibres. The five or six 
leaves are broadly ovate above the narrower sheathed and sheath- 
ing base and pass suddenly above into the long narrow acumi- 
nate apex (broken in specimen) ; they are 3-8} inches long and 
11 inch broad in the middle, and have a minutely broken and 
wavy cuticularized margin and a large number of fine close-set 
parallel nerves. In colour they are green tinged with red. The 
single scape is flexuose below, including the raceme 7 inches 
in length; the fertile portion of the raceme is 23 inches by 
scarcely 1 in diameter. There are between 40 and 50 pedicels 
about 4 inch in length and generally jointed somewhere near the 
middle ; the upper ones are spreading, the lower cernuous. The 
narrow greenish perianth-segments are 23-2} lines long and 
4-§ line broad, with a central darker green nerve; the lilac- 
purple filaments are 1} line long, the small yellow versatile 
anther 1 line. The ovary is shortly stalked, with a slightly pro- 
jecting basal disk bearing the upper portion, in which there are 

LINN. JOURN.— BOTANY, VOL. XXX. 2H 


428 MR, A. B. RENDLE ON - THE 


six external divisions ; it is ? to 1 line long and bears a central 
style 14 line long. The membranous capsule splits into three 
1-seeded pieces ; the seeds are dark brown, ovoid or roundly ovoid 
in shape, and 1} line long. 

Near the Cape and Tropical African Scilla lanceefolia, Baker, 
but distinguished by its more ovate leaves, longer scape, and 
more slender less dense raceme. 


Scrnna ($ LeDEBOURTA) UYUIENSIS, sp. nov. Herba glabra, 
parva; bulbo pro planta magno; foliis 2 oppositis crassiusculis 
ovatis apice obtusis in basin vaginantem subito angustatis ; scapo 
erecto folia superante, a racemo brevidenso terminato; floribus ses- 
silibus breviter campanulatis ; petalis viridulis (?) basi in cupulam 
connatis, segmentis lineari-oblongis univittatis apice obtuso invo- 
lutis ; staminibus uniseriatis quam segmenta multo brevioribus ; 
filamentis brevibus triangularibus; antheris didymis versatilibus ; 
ovario rotundato, stylo erecto brevi. 

Hab. Uyui: W. E. Taylor, Dec. 1886. 

A small plant 3} inches above the rather large bulb, part of 
which is present in the specimen. The bulb is crowned by a 
pair of rather thick blunt ovate leaves suddenly narrowed at the 
base into a sheath about 4 inch long, the blade being 14 inch 
long by 1 inch broad, with about 15 well-marked nerves. The scape 
measures nearly 3 inches below the short, very crowded, oblong 
terminal raceme 4 inch long by 3 broad. There are about 20 
sessile, shortly campanulate flowers, the now greenish petals of 
which are connate at the base into a cup # line long, the free 
narrow segments being 1} line long by ¥ line or a little more 
broad ; the tip is rolled inwards, and there is a siigle central 
green line. The epipetalous stamens have very short, acutely 
triangular, now colourless filaments 4 line long, bearing yellowish 
anthers 3 line. The rounded ovary is sessile and without a disk, 
3 line long, and bears a short straight style 2 line. 

Near S. somaliensis, Baker, from Somaliland, but distinguished 
by the broader, blunter leaves, and the much shorter, very densely 
crowded raceme, the flowers of which are also smaller. 


GLoRIOSA VIRESCENS, Lindl. in Bot. Mag. t. 2589. 

Rabai Hills, Kisulutini, Oct. 1885, and Buni, Sept. 1885: W. E. 
Taylor. Lanjoro, Athi plains, April 22, and Guaso Laschau, 
Laikipia plateau: J. W. Gregory, June 13, 1893, 

Distrib, Tropical and South Africa, 
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GLORIOSA VIRESCENS, Lindl., var. LATIFOLIA, var. nov. Varietas 
foliis ovatis, usque ad 9 lineas latis, apice acuto vel cirrhato. 

Hab. Between Zanzibar and Uyui: W. E. Taylor, 1886. 

A short plant with a stout stem and rather coarse semi- 
amplexicaul leaves, the lowest of which have an acute apex, while 
the higher are cirrhate. The flowers are rather small, with flat 
oblanceolate petals 11-1? inch long by 4-5 lines broad. 


Watrerta Macxenzit, J. Kirk, in Trans. Linn. Soc. xxiv 
p- 497, t. 52. fig. 2. 

Between Zanzibar and Uyui: W. E. Taylor, 1886. 

Distrib. Tropical Africa. 


Wateria nutans, J. Kirk, ibid. fig. 1 (W. Mackenzii, var. 
nutans, Baker, Journ. Linn. Soc. xvii. p. 499). 

Uyui: W. E. Taylor, Feb. 1887. 

Distrib. East Tropical Africa. 


CoMMELINACER. 


CoMMELINA AFRICANA, Linn. Sp. Pl. p. 60. 

Njoro Larabwal, foothills of Laikipia: J. W. Gregory, June 7, 
1893. 

Distrib. South and Tropical Africa; Bourbon. 


ComMMELINA cf. PURPUREA, C. B. Clarke, MS. in Herb. Kew. 
Steppes between Ndoro and Guaso Thegu: J. W. Gregory, 
June 1893. 


CoMMELINA sUBULATA, Loth, Nov. Sp. p. 28. 

Kinani, East Ongalea Mountains, 2200 ft.: J. W. Gregory, 
April 6, 1893. 

Distrib. Tropical Africa and India. 


CoMMELINA ALBESCENS, Hassk.; Schweinf. Aithiop. p. 210. 

Freretown: W. E. Taylor, Dec. 1885. Mkonumbi, near 
Witu: J. W. Gregory, Nov. 1892. 

Distrib. Tropical Africa to India. 


Commetina Batnesit, 0. B. Clarke, var. GLABRATA, Rendle, 
in Trans. Linn. Soe. ser. 2, Bot. iv. p. 52. 

Rabai: W. E. Taylor, Sept. 1885. Native name “ Dzadza.”’ 

Distrib. ©. Bainesii occurs from 8. Africa to Angola, the 
-yariety in Nyasaland. 
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Comme tina cf. Forsxkatal, Vahl. 
Freretown: W.E. Taylor, Dec. 1888. Native name “Dzadza.” 
Distrib. Tropical Africa, Arabia, and India. 


ANEILEMA EZQUINOCTIALE, Kunth, Enum. iv. p. 72. 

Ravine near Fimboni, Rabai Hills, Aug., Oct., and Nov. 1885; 
Mochi, 4000 to 5000 ft., 1888: W. E. Taylor. Native name 
“ Dzadza.” 

Distrib. Tropical Africa and Arabia. 


ANEILEMA stnicum, Lindl. in Bot. Reg. t. 659; char. emend. 
C. B. Clarke, in Mon. Phan. ii. p. 212. 

Rabai Hills: W. E. Taylor, 1885 and 1886. Guaso Thegu 
-and Kithungulu, Ukikuyu: J. W. Gregory, June and July, 
1893. 

Distrib. Tropical and South Africa to Tropical Asia and China. 


AwettEMA (§ LampropirHyros) CLARKEI, sp. nov. (PI. 
XXXIV. figs. 7-12.) Caule glabro decumbente e nodis inferior- 
ibus radicante; foliis ovati-lanceolatis, junioribus ovalibus vel 
ovali-lanceolatis, conspicue pauci-venosis, in facie marginibusque 
hirsutulis, vaginis hirsutulis membranaceis ore barbatis; cymis 
axillaribus paucifloris ; pedicellis minute pubescentibus; sepalis 
glabris, lateralibus rotunde ovoideis, dorsali vix breviore cucullato ; 
petalis lateralibus longe unguiculatis limbo late patente, anteriore 
lato basi angustato ; staminibus fertilibus 8 (?) filamentis longis, 
sterilibus 3 brevioribus (quorum posteriore minimo), aurantiaceis ; 
stylo longissimo filiformi e flore longe curvato, ovario 3-quetro a 
pilis brevibus pluri-cellulis glandulosis(?) induto, loculis 3, quorum 
dorsali uni-, anterioribus 2-ovulatis ; capsula apice rotundata 
puberula, loculis 3, dorsali monospermo quam anteriores 2-spermi 
minori; seminibus lapidosis irregulariter cordatis, latere maximo 
rotundato et foveolato, aliis 2 complanatis levibus et in medio 
alte sulcatis. 

Hab. Lake Dumi, Tana: J. W. Gregory, Feb. 18, 1893. 

The creeping stems a foot or more in length ascend in the 
upper portion. The leaves on the main axis have a membranous 
whitish sheath 3 inch long, and a blade 14 inch long, by less than 

4 inch broad oye the base ; on the young lateral shoots they 
ite ‘shorter, blunter, and more oval in shape. The axillary 
cymes are 3-flowered. The roundly ovoid lateral sepals are 14 
line long by 1; broad, the dorsal slightly shorter and hooded; 
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the delicate lateral petals are long clawed, with a broad finely- 
veined spreading limb, the anterior one (3 lines long) is also 
broad and similar in texture with a narrow base; the petals in 
the specimen were all more or less marcescent. The three 
staminodes are orange-coloured, the anthers represented by flat 
bilobed appendages; the dorsal one is much reduced in size. 
The subtriquetous ovary is 3-celled and densely covered with 
short few-celled hairs apparently glandular; thevery long, curving 
style protrudes from the flower. The somewhat roundly ovoid 
capsule is scarcely 2 lines long by 14 broad; the dorsal chamber 
is smaller than the other two and contains only one seed, the 
others being two-seeded. The seeds are stony, light brown in 
- colour, and irregularly 3-lobed or almost cordate in shape; the 
large rounded surface bearing the hilum is foveolate, the other 
two are smooth with a deep median furrow; they measure 4-4} 
line in length. 

Forms a distinct species of the section Lamprodithyros. The 
material is rather poor and badly dried, but as Mr. C. B. Clarke, 
who was kind enough to give me an opinion on the plant, agreed 
that it was decidedly new, I have ventured to describe it, acknow- 
ledging my debt in the specific name. 


Cyanotis nirsuta, Fisch. et Mey. Ind. Sem. Hort. Petrop. 
1841, p. 57. 

Uyui: W. E. Taylor, Feb. 1887. 

Distrib. Abyssinia, 

Cyanotis LANATA, Benth. in Hook. Niger Fl. p. 542. 


Giryama and Shimba Hills: W. E. Taylor, 1887. 
Distrib. Tropical Africa. 


J UNCACER. 
Juncus EFFusus, Linn. Sp. Plant. p. 326. 
Mt. Kenya, 8100 ft., lower forest zone: J. W. Gregory, 


June 1893. 
Distrib. Widely spread in temperate zone. 


Juncus Fontanesti, J. Gay, ew Laharpe in Meém. Soc. Hist. 
Nat. Par. iii. p. 180. 

Steppes between Ndoro and Guaso Thegu, Ukikuyu country : 
J. W. Gregory, July 7, 1893. 

Distrib. Mediterranean region and Persia ; Abyssinia. 
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Luzuca spicata, DC., var. stmENsIs, Hochst. in Herb. 

Mt. Kenya, 8100 ft., lower edge of Bamboo zone: J. W. 
Gregory, July 24, 1823. 

A more robust plant, but apparently the same variety, was 
collected by Taylor in 1888 on the higher slopes of Mt. Kih- 
manjaro up to 10,000 ft. 

Distrib. of variety. Abyssinia, “in montibus simensibus ad 
11,000 ped.” 

FLAGELLARIACES. 

FLAGELLARIA inpica, Linn. Sp. Pl. p. 333. 

Rabai: W. E. Taylor, Sept. 1885. Leaves only. 

Distrib. Tropical and subtropical parts of Old World. 


PaNDANEX. 

PANDANUS RABAIENSIS, sp. nov. (Pl. XXXIV. figs. 1-6.) 
Folio longo lineari sursum angustato apice valde elongato, glauco 
coriaceo, in margine et costa media carinata aculeato, aculeis 
crebris ascendentibus apice flagelliformi minoribus et densiori- 
bus ; inflorescentia ¢ paniculata, staminibus singulis in ramulis 
ultimis spiciforme ordinatis; filamentis brevibus teretibus sub- 
robustis ; antheris linearibus, post anthesin spiraliter contortis, 
connectivo supra loculos valde apiculato ; drupis solitariis, 
1-5- seepius 4-loculis, obconicis, apice libero (totius parte quarta 
vel tertia) rotundato, inferne 5-6-angulis, stigmatibus 1-5 in areola 
centrali depressa seepe insitis vel ab ea circumdatis, fructu planis ; 
mesocarpio fibroso, endocarpio crasso lignoso loculis utrinque 
circumdato et processus in parte superiore emittente. 

Hab. Kisulutini, Rabai Hills: W. E. Taylor, 1886. Native 
name “ Mtsapu.” 

The only leaf sent is 55 feet long and 2? inches broad above 
the base where it has been cut off; it tapers gradually upwards 
and the long drawn-out apex forms a flagellum. The margin 
and midrib, the latter deeply keeled on the back, are strongly 
spinescent ; the spines, which are scarcely darker than the yel- 
lowish upper leaf-surface, are ascending ; in the lower portion 
there are 30 to the foot, each about a line long, above they be- 
‘come gradually more crowded and finer, and in the flagellum are 
very small, sharp, and dense. The stamens are quite free from 
‘each other, and arranged in a spicate manner on the ultimate 
branches (about 4 inch long) of the panicle. The filaments are 
short and firm, § line long or less in the upper part of each 
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spike, and bear a long (nearly 2} lines) linear anther, the con- 
nective of which is prolonged into a short pointed sometimes 
recurving tip. The obconical separate drupes are 11-11 inch 
long, #-1 inch broad above,.the upper third or quarter free, 
smooth, and shortly rounded, with more or less indication of the 
angles, 5-6 in number, exhibited on the lower compressed fibrous 
portion. The flattened, generally oval stigmatic scars, varying 
from 1-5 in number, mostly 4, surround or are seated in a 
central depressed area. The mesocarp is coarsely fibrous and 
spongy, and passes rapidly into the hard woody endocarp, which 
surrounds the clavately oblong seed-chambers, and sends conical 
processes into the thicker spongy upper portion of the mesocarp. 

Approaches the Madagascar species Pandanus utilis, Bory, 
in fruit characters, but is separated by the spicate, not umbellate 
arrangement of the stamens, in which it approaches P. fragrans, 
Brongn., from New Caledonia, as figured in Ann. Sci. Nat. sér. 6, 
i.t. 15,and reproduced without acknowledgment by Solms Laubach 
in his review of the family in Engler and Prantl’s ‘ Pflanzenfami- 
lien’ [II. Theil, 1 Abth. fig. 147 (p. 188)]. The upper part of 
the fruit is also shorter and the leaf-spines are rather larger and 
not reddened. 

The spicate arrangement of the stamens separates our plant 
from all the known Gen, Malagasy, and Mascarene species. 


TYPHACER. 
TypHa anaustiroi, Linn. Sp. Plant. p. 971; 
East side of Lake Losuguta, 5000 ft., Naivasha, and Baringo 
Valley: J. W. Gregory, May 16, 1893. 
Distrib. Temperate to tropical regions of northern hemi- 
sphere. 
ALISMACER. 
Auisma Pranraao, Linn. Sp. Plant. i. p. 342. 
Guaso Nairotia, 6720 ft., Laikipia Dae J. W. Gregory, 
June 15, 1893. 
Distrib. Arctic, North temperate regions, and mountains 
of Tropics (Himalaya) ; Australia. 


NatlaDACEm. 
APONOGETON aByssinicuM, Hochst. ex A. Rich. Tent. Fl. Abyss. 
ii. p. 351. 
Second Swamp, Kikuyu, 6780 ft.: J. W. Gregory, my 28, 
1893. 
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Distrib. Probably generally distributed in Tropical Africa, as 
besides the original Abyssinian specimen we have specimens 
from Kitui in Ukamba (Hildebrandt) and from West Africa 
from Pungo Andongo (Welwitsch). 


Natas GraMIneA, Del. Fl. Egypt. p. 282. 

Kinani, East Ongalea Mts., 2200 feet: J. W. Gregory, 
April 6, 1893. 

Distrib. Tropical Asia to Egypt. 


CoNIFERZ. 


Popocarrus aff. Manni, Hook. f. in Journ. Linn. Soe. vii. 
p- 218. 

Middle of Bamboo zone, Mt. Kenya, 8000-9000 feet. Dense 
forest, trees 80-100 ft. high: J. W. Gregory, June 25, 1893. 

The leaves reach half a foot in length and 4 an inch in breadth 
and are therefore larger than in P. Mannit. The plant closely 
resembles a specimen in the British Museum from the Cape 
collected by Capt. Waldegrave and named Zawus falcata, Thunb. 
There is, however, considerable confusion as to what is Podo- 
carpus falcata, and until this is cleared up it is inadvisable to 
describe a new species from a doubtful specimen. P. Mannii 
was collected by Gustav Mann on the island of St. Thomé at a 
height of 7500 ft. 


EXPLANATION OF THE PLATES. 


Prate XXXII, 


Lagarosiphon tenuis, sp. nov. 
. Shoot, nat. size. 
. Leaf of same, x 10. 
. Leaf-teeth of same, highly magnified. 
. Leaf-tooth of L. nyasse, Ridley, highly magnified. 
Upper part of 9 flower of ZL. tenuis, x 10. 
Petal of same, x 16, 
© spathe enclosing base of flower. 


WAT Pope 


Lagarosiphon crispus, sp. nov. 
Fig. 8. Shoot, nat. size. 
9. Leaf, x 8. 
10. Leaf-teeth, highly magnified. 
11. ¢ spathe enclosing unopened flowers, x 10. 
12. Stamen, much enlarged. 
13, 2 spathe enclosing base of flower, x 17, 
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Fig. 14. The same, more advanced, Xx 17. 

15. Fruit, x 6. 

16. Do. in longit. sect. 

17. Ovule, much enlarged. 

Prats XXXII. 
Lagarosiphon hydrilloides, sp. nov. 

. Shoot, nat. size. 
Leaf, x 4. 
Leaf-teeth, strongly magnified. 
Stipule, x 25. 
. Upper part of 2 flower, enlarged. 
© spathe enclosing base of flower, x 5. 
- Ovule, much enlarged. 


Fig. 


BOS NSE bee 


1D Or 


Disperis kilimanjarica, sp. nov. 
Fig. 8. Plant, nat. size. 
9. Anterior sepal, x 3. 
10. End of labellum, x 5. 
Angrecum fimbriatum, sp. nov. 
Fig. 11. Flower, x 2. 
12. Column and anther, x 6. 
13. Pollinia, x 6. 
Prats XXXIII. 


Anthericum speciosum, sp. noy. Plant, half nat. size. 
. Portion of leaf to show veining, nat. size. 
. Flower, nat. size. 
. Stamen, x 2. 
. Ovary, <2. 


PO 


Puate XXXIV. 
Pandanus rabaiensis, sp. noy. 
Fig. 1. Margin and apex of leaf, nat. size. 
. Small portion of ¢ inflorescence, x 2. 
. Stamen, x 6. 
. Fruit, nat. size. 


. Do. in longit. sect. 
. Do. in transy. sect., from two specimens, showing trilocular and quadri- 


DS ore ow bo 


locular arrangement. 
Anetlema Clarkei, sp. nov. 

7. Upper part of staminode, magnified. 
8. Ovary after fertilization, magnified. 
9. Transv. sect. of do. 
0. Hair from oyary-wall, magnified. 
1. Capsule before dehiscence, x 3. 
2. Seed viewed from before and behind, x 7. 
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West,Newman imp. 
> 1-7, LAGAROSIPHON TENUIS, Rendie. 
8-17 4 ” CRISPUS, ” 


| Rendle. Linn. Soc.Journ. Bor. Vou XXX. P1 32. 
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1-7, LAGAROSIFHON HYDRILLOIDES, Rendle. 
5 810.DISPERIS KILIMANJARICA, 1” 


Luoyn. Soc. Journ. Bor. Vou. XXX.P1 33. 


Morg an del.et Lith. 


ANTHERICUM SPHCIOSUM, Rendle. 


West ) 


R Morgan del. et Lith 


1-6, PANDANUS RABAIENSIS, Rendle. 


7-12. ANEILEMA CLARKEI, Rendle. 
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. The same, more advanced, x 17. 
. Fruit, x 6. 

- Do. in longit. sect. 

. Ovule, much enlarged. 


Puate XXXII. 
Lagarosiphon hydrilloides, sp. nov. 


. Shoot, nat. size. 


Leaf, x 4. 


. Leaf-teeth, strongly magnified. 

. Stipule, x 25. 

. Upper part of 9 flower, enlarged. 

. 2 spathe enclosing base of flower, x 5. 
- Ovyule, much enlarged. 


Disperis kilimanjarica, sp. nov. 


. Plant, nat. size. 
. Anterior sepal, x 3. 
. End of labellum, x 5. 


Angrecum fimbriatum, sp. nov. 


. Flower, xX 2. 
. Column and anther, x 6. 
. Pollinia, x 6. 


Puate XXXIII. 


Anthericum speciosum, sp. noy. Plant, half nat. size. 


. Portion of leaf to show veining, nat. size. 
. Flower, nat. size. 

. Stamen, x 2. 

. Ovary, X 2. 


Pirate XXXIV, 


Pandanus rabaiensis, sp. nov. 


. Margin and apex of leaf, nat. size. 
. Small portion of ¢ inflorescence, x 2. 
. Stamen, x 6. 


Fruit, nat. size. 
Do. in longit. sect. 
Do. in transy. sect., from two specimens, showing trilocular and quadri— 


locular arrangement. 


Aneilema Clarkei, sp. nov. 


. Upper part of staminode, magnified. 

. Ovary after fertilization, magnified. 

. Transy. sect. of do. 

. Hair from ovary-wall, magnified. 

. Capsule before dehiscence, x 3. 

. Seed viewed from before and behind, x 7. 
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On the Origin of the Filamentous Thallus of Dumontia filiformis. 
By Gzorcr Bresyer, late Marshall Scholar in Biological 
Research, Royal College of Science, London. (Communicated 
by Gzorez M. Murray, F.L.S.) 


[Read ist March, 1894.] 
(Puates XXXV. & XXXVL) 


A Government Grant was sanctioned by the Royal Society to 
enable the writer of the present paper to study the life-history 
of certain genera of marine alge. While these investigations 
were being pursued in the Clyde sea-area, an algal incrustation 
was noticed growing on Fucus serratus gathered at the Little 
Cumbrae, on the 30th November, 1892. Its colour was a very 
dark ruddy brown, almost like that of Petrocelis cruenta. This 
mcrustation was very variable in size and shape, attaining a 
diameter of 1°5 cm. to 2°5 cm., and was frequently found 
extending round from one surface of the host to the other 
without interruption. The first sections made showed the 
appearances presented in fig. 1; and the peculiar conceptacle- 
like conformation at a was specially noticed. The supposed 
conceptacle did not agree with any of those which are well known, 
and the incrustation was taken to be the imperfectly known 
Hematocelis fissurata, Crouan. Indeed it is somewhat difficult 
to believe the two things distinct after careful comparison 
of suitable preparations with the figure in the ‘Florule du 
Finistére ’*. | 

A considerable number of sections were made from the fresh 
material, mounted in Dean’s medium, and laid aside pending 
further observations. It was not till March 1893 that the matter 
was cleared up, when this structure was found to be the attaching 
disk of Dumontia filiformis. The fact that this alga grows from a 
perennial “basal disc” was published by J. Reinke in 18897. 
He says :—“ The upright fruiting thallus arises from a basal dise 
which rests on the substratum. This dise is composed of closely 
packed vertical rows of cells, and resembles a Hildenbrandtia. 
‘Whereas the upright thallus dies down after the spores are shed, 
the basal disc is perennial and can put forth new thalli.” Ag 
far as could be ascertained, these are the only published obser- 


* Thid. pl. xix. fig. 127. 
t J. Reinke, ‘ Algenflora der westlichen Ostsee,’ Kiel, 1889. 
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vations on the relation of the ordinary thallus of D. filiformis 
to its “ basal disc.”’ 

The mode of origin of the upright thallus from the creeping 
one seems of sufficient interest to warrant a somewhat detailed 
description. The creeping thallus is composed of more or less 
vertical closely-set rows of cells bound together by the cohesion 
of their gelatinous walls (cf. figs. 1 & 2, Pl. XXXV.; figs. 5&7, 
Pl. XXXVI.). The individual articulations * or cells are connected 
end-to-end by the characteristic Floridean pits. When branch- 
ing takes place, it does so by means of the formation of two 
successive oblique divisions at the tip of the terminal cell of 
the row. An illustration of this is given in fig. 3, A, s.d.; 
and when the process is complete, the branches are found to be 
connected by the characteristic pits to the parent cell, having the 
arrangement shown in figs. 3 A and 4 B, dr. The branches are 
very nearly, sometimes quite, equal, and the septation which gives 
rise to them must follow in very quick succession, and might even 
be simultaneous. The term subdichotomous might very well be 
adopted for this kind of branching. It is not a true dichotomy 
of the terminal cell, for only portions of it are cut off at the tip 
by oblique septa instead of the branches being formed by a 
median longitudinal wall. 

The filaments of the creeping thallus increase in length by the 
transverse division of their terminal cell; and there is no sign 
of subsequent intercalary division of the cells except in certain 
special cases which will be subsequently described. As the arti- 
culations are connected with each other by pits in the longitudinal 
direction only, it is evident that the ultimate ramifications can 
be but very remotely connected one with another. Only one or 
two cases could be found in which an articulation had divided 
parallel to the lovg axis in order to give rise to a branch; but 
even then it was not divided by an organically median longi- 
tudinal wall. This is of importance in relation to Fr. Schmitz’s 
views on the structure of the Floridean thallus. They were ex- 
plained in his ‘ Untersuchungen ueber die Befruchting der Flo- 
rideen’ +, and subsequently upheld with but slight modification 
in his “ Kleinere Beitriige zur Kenntniss der Florideen”{. The 


* This term, though not a happy one, will frequently be used in this paper as 
the equivalent of cell, since it is generally employed in that sense by algologists. 


+ Berlin, 1893, p. 4 e¢ seq. 


+ ‘La Nuova Notarisia,’ serie 3, 1892, p, 111 et seg. 
212 
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following is Fr. Schmitz’s summary of his results :—“ The thallus 
of the Floridee, in general, is built up of a branched system 
of articulated filaments (Zellfiden). These filaments grow in 
length by the progressive acropetal division of the terminal cell, 
but transverse divisions do not occur in the articulations ( Glieder- 
zellen), nor longitudinal ones which are axially median.” The 
structure of the creeping thallus of D. filiformis, as described 
above, agrees very well with these views. 

Passing on to the consideration of the mode of origin of the 
ordinary Dumontia thallus, fig. 1 represents at a an early stage 
in the formation of the upright thallus. This more or less conical 
mass of filaments differs considerably in appearance from the 
surrounding tissue, chiefly owing to the individual members 
having a far greater number of transverse divisions than are 
found in the ordinary filaments of the creeping thallus. The 
appearances represented in this figure show the commoner mode 
of origin, which will be termed endogenous on account of the deep- 
seated position of the active filaments. 

In other cases the aggregations of very short-celled filaments 
are not infrequently found with their ends at the free surface: 
hence this may appropriately be termed the exogenous mode of 
origin (fig. 2, a). It is obvious that these specialized groups of 
filaments have arisen by the local transverse septation of the 
articulations. A careful study of the various stages shows that 
generally a few of the cells of a filament become transversely 
divided into two some distance from the upper end (fig. 4 A, a’), 
or just at the top (fig. 2, x, and fig. 3B), the terminal cell 
in the latter case likewise dividing. As a result, a more or less 
moniliform row is formed, which is seen fairly well in fhe filament x 
of fig. 2. Hach of the short cells of the moniliform portion 
of the filament divides again (fig. 3 C, a’). Other divisions 
quickly follow until a part of the filament becomes converted 
into a considerable number, frequently twenty-four, of thin discoid 
cells (fig. 4B, a’). Comparison of a large number of groups in 
various stages of development leave but little doubt that these 
thin cells increase in number by the division of what may be 
called the apical cell of the specialized row. 

In the case of endogenous origin, which is most frequent, the 
filaments obviously must divide in an intercalary manner (7. e. so 
that several articulations at the distal end take no part in the 
new formation), the outermost cell of those which do thus divide 
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ee pointed and converted into an apical cell (fig. 4, ap.c’). 
he distal non-active part of the row loses connexion with the 
parent filament after the differentiation of the discoid cells in 
the latter (fig. 1,6). What exactly happens to these dissociated 
portions of filaments was not made clear by the preparations. 
The growing endogenous group of filaments certainly makes its 
way to the surface; but whether this is simply due to a mecha- 
nical forcing, or is effected by the aid of a digestive process, 
analogous to that by means of which lateral roots in higher plants 
penetrate the cortex, will have to be left for further investigations 
decide. These fragments probably disappear, and are not 
simply displaced, as at a later stage the protruding group is seen 
to be cleanly and sharply marked off from the adjacent somewhat 
compressed filaments of the creeping thallus. The walls of these 
fragments evidently become very mucilaginous. This might very 
well be due to a enzyme secreted by the specialized filaments. 
That enzymes, under certain conditions, play a very important 
part in the solution of cell-walls has been demonstrated by Prof. 
Marshall Ward* in the case of fungal hyphe. Prof. Reynolds 
Green also has added considerably to our knowledge of the 
solvent action of enzymes in his work on the germination of the 
pollen-grain t. 
The central filaments of the group, whether immersed or 
superficial, first begin to elongate. Indeed the development of 
‘the whole group, be it endogenous or exogenous, is centrifugal. 
This can be realized to a certain extent by inspection of fig. 2, 
where the peripheral filaments are seen to be in a less advanced 
stage of septation than the more central ones. The elongation 
of the specialized filaments is due to the growth in length of the 
discoid cells, which at the same time increase very much in 
diameter. The conical appearance seen in fig. 1 @ may become, 
in consequence of this, very much accentuated. A section 
showing the earliest stage of protrusion has not been figured, 
but the appearance of the annual thallus, in surface-view, soon 
after it has made its way out, is shown at a@ in fig. 5. Sections, 
optical or other, of this club-shaped mass show that the articula- 
tions of the central filaments have become very long, and thus 


* Marshall Ward, “A Lily Disease.” Ann. Bot. 1888, p. 337 e¢ seq. 
+ Reynolds Green, “ Researches on the Germination of the Pollen-grain and 
the Nutrition of the Pollen-tube.” Phil. Trans. vol. 185 B, 1894, 
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give rise to the loose internal tissue of the filiform thallus. The 
peripheral rows of discoid cells, and such portions of the more 
central ones as reach the surface, divide up, in the first instance 
ag seen in fig. 4 C, and by subsequent repeated (sub-dichotomous?) 
branching give rise to the well-known candelabra (Armleuchter) 
arrangement of the periphery of the mature filiform thallus, as 
seen in transverse or longitudinal section. There is some reason 
for believing, from certain appearances in the growth of fig. 5, that 
the apical cells which carry on the growth of the annual thallus 
and its branches are simply developed from specially favoured 
apical cells of the specialized filaments. This club-shaped struc- 
ture acquires additional interest from v. Zeller’s remarks on the 
exotic Dumontia fastigiata *. This alga it seems is found in three 
different forms which are so distinct that, if their specific identity 
had not been proved, they would not be recognizable as the same 
plant. At the meeting reported, v. Zeller exhibited three speci- 
mens: the 1st was a simple club-shaped utricle, indented at the 
top; the 2nd was a dichotomously-branched, hollow, slippery, 
friable mass, adhering firmly to paper on drying; the 3rd was 
firm, cylindrical, and copiously branched. It is the first of these 
which is the most interesting from the point of view of the 
present investigation, and is probably comparable to the club- 
shaped mass of fig. 5, only much longer persistent. 

That the stages described above are truly young conditions of 
the D. filiformis of algologists is shown by the low-power fig. 6 
and by fig. 7. The former shows an easily recognizable Dumontia 
annual thallus, a, growing from the perennial creeping thallus, 
er.th. The latter illustrates a more highly magnified base of a 
still older filiform thallus showing the relation to the attaching 
“disc.” The medullary portion of the former is seen to be 
composed of greatly elongated articulations which have arisen 
from the more central filaments of the original group. Likewise, 
as far as the magnification would allow, the branching of the 
peripheral filaments is shown, as also of more internal ones which, 
by their more rapid growth, have become superficial during part 
of their course. 

It may be worth while to note here that the origin of the 
upright thallus from its attaching base is totally at variance with 


* “Ueber vielgestaltige Algen.” Wiirttemb. naturwissen. Jahr esberichte 
1876, p. 90. 
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Fr. Schmitz’s views on the structure and development of the 
Floridean thallus, as quoted above, for it has arisen entirely 
(taking the typical endogenous mode of origin) by intercalary 
division of the articulations (‘“‘ Quertheilungen der einzelnen Glie- 
derzellen ”) of the filaments. It is somewhat doubtful whether 
his generalization could legitimately be expected to include such 
an exceptional case, the first of its kind published, so far as 
could be ascertained. On the other hand, the subsequent deve- 
lopment of the filiform thallus agrees in essential points, so far 
as was observed, with his generalization: that is, this thallus and 
its branches grow in length by the transverse acropetal division 
of an apical cell, and the segments cut off from the same do not 
divide by an axially median longtuidinal wall, nor in an intercalary 
manner. 

The creeping thallus, when found growing on other alge, 
instead of the more usual rocky substratum, is attached to its host 
by more or less conical plugs of tissue, which penetrate the latter 
and destroy its cells, as they work their wayin. Nothing in the 
shape of haustoria could be observed, but the appearances are 
distinctly suggestive of parasitism, if serious local damage to the 
host is any indication. The outermost small-celled layer has 
frequently disappeared, and the young plug, or branch from an 
older one, is clearly seen penetrating between the individual cells 
of the host, the contents of which show large morbid granules, 
or oily-looking drops, accompanied by general disorganization, 
whilst walls in all stages of breaking down (absorption?) are 
frequent. Here again the question of the modus operandi has to 
be considered. In this case there is a much stronger suggestion of 
enzymic action than in the outward passage of the endogenously 
developed filiform thallus. All the appearances in the neighbour- 
hood of these organs of attachment are suggestive of the secretion 
of some solvent medium by the cells of the penetrating branches. 
Moreover, it is more probable that in this case there is a 
nutritive digestion, as the innermost articulations of the creeping 
thallus lose their pigment as the thallus increases in thickness 
and thus cease to be self-sustaining, so to speak, and become 
either entirely dependent on the more superficial assimilating 
articulations, or partially on these and partially on the host. 
It is quite possible, however, that these plugs serve simply as 
hold-fasts, and that their disintegrating power is correlated to 
that function only. The above observations suggest a profitable 
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field of investigation, viz. the secretion of enzymes by marine 
plants. 

It is also interesting to note how the basal thallus by localized 
vigorous growth creeps over itself, as it were, and becomes 
several layers thick (fig. 1, er.th.). When the annual thallus 
dies down, its base, which is immersed in the perennial part, 
persists and is subsequently imbedded by the overlapping of the 
latter (fig. 1, c). The immersed portion is frequently not developed 
peripherally in the candelabra-like manner of the free part, but 
in one or two cases sections show the former having precisely the 
same structure as the latter. 

M. Mobius has figured the relation of the exotic little Am- 
phiroa (brasiliana?) to its attaching disc *, but as the upright 
thallus is evidently not developed in any way analogous to the 
case just considered, it does not require more than passing 
mention here. 

In September 1893 the writer learnt from Prof. Harvey Gibson, 
of Liverpool, that he had found the “ basal discs” of Dumontia fili- 

Sormis growing on Laminaria hyperborea, and that he had traced 
the most important points in the origin of the ordinary thallus from 
the “ basal disc ” as early as 1889. As Prof. Gibson had not yet 
published his observations, although intending to do so sooner or 
later, he courteously waived his claim to priority on learning that 
the present paper, based on entirely independent observations, 
was in progress. 


Summary. 

(1) D. jiliformis has a creeping basal thallus by which it 
adheres to the substratum. < 

(2) The creeping thallus is perennial and, when epiphytic 
(parasitic ?), is attached to its host by plugs of tissue which cause 
marked disintegration of the cells of the host. 

(8) The ordinary filiform thallus owes its origin to the inter- 
calary transverse septation of the articulations of certain branches 
of the creeping thallus. The group of active filaments may be 
endogenous or exogenous, and the order in which the rows of 
cells become specialized is generally centrifugal, 7.e. certain fila- 
ments begin to divide in an intercalary manner and the adjoining 
filaments follow suit, the most recently divided being most 
peripheral. 


* ‘ Hedwigia,’ 1889, Taf. xi, figs. 15 and 16. 
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(4) These specialized outgrowths emerge from the creeping 
thallus—remaining attached to it by their basal portion—and by 
the subsequent growth and division of the constituent filaments 
give rise to the annual, well-known Dumontia filiformis thallus. 


EXPLANATION OF THE PLATES. 
Piare XXXV. 


Dumontia filiformis. 


Fig. 1. Creeping thallus, cr.th., in vertical sect. An early stage in the deve- 
lopment of the annual thallus is shown at a. The detached and 
disorganizing articulations of the parent filaments are seen at 0. ¢, 
persistent base of annual thallus; d, attaching plug of tissue; Is. 
Fucus serratus, trans. sect. x 100. 

2. Portion of creeping thallus illustrating exogenous mode of origin of the 
annual thallus. a, specialized rows of cells; x,a filament in very 
early stage of septation. x 300. 

3, A. Ordinary filaments of creeping thallus; s.d., commencement of 
branching. B. A filament from an exogenous group showing early 
stage of septation, C. Another filament showing the next stage of 
septation to the preceding. 


Puiate XXXVI. 


Fig. 4. A. Two filaments dividing in an intercalary manner at a’ with secondary 
apical cells ap.c'.; ap.c., terminal, or apical, cell of the ordinary 
creeping thallus filament ; protoplasts only figured. B. Two 
specialized filaments from endogenous group a@ of fig. 1; therefore 
their apical cells, ap.c'., are secondary ; br., point where the specialized 
filaments branched from an older one. ©. Upper portion of two 
specialized filaments that have begun to elongate and of which the 
discoid cells have just begun to divide. 450. 

5, Protruding group of specialized filaments, a. p.l., layer of a parasite 
between the basal disc, e7.th., and the host, F.s. x 100. 

6. Young annual thallus, a, showing relation to disc, c7.th., and host, Fs. 
x0: 

7. Lower portion of an annual thallus, a, in long. sect., showing details of 
relation to the perennial creeping thallus, cr.th. ; c, medullary fila- 
ments. x 100. 
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On the Mucilage-Canals of the Marattiacee. By GuorcE 
Bresyer, late Marshall Scholar in Biological Research, 
Royal College of Science, London. (Communicated by 
D. H. Scorr, M.A., Ph.D., F.L.S.) 


[Read 15th March, 1894.] 
(Prats XXXVII.) 


Dvarine the course of an investigation of the comparative anatomy 
of the frond in the Marattiacee—the results of which are yet to 
be published—the mucilage-canals were seen to be well developed 
and, from their prominence in all the species examined, attracted 
special attention. Consultation of the literature revealed that, 
according to the most recently published work on the subject, 
these canals were considered to be lysigenous in origim—that is to 
say, the secretion was believed to be produced at the expense of 
the original protoplasmic body of certain early specialized cells, 
the cavity arising by the subsequent solution of their walls. R. 
Kihn, in his valuable contribution to the anatomy of the Marat- 
tiacee etc.*, came to that conclusion +, and his results appear to 
have been generally accepted, as they seemed to be conclusive 
for the cases examined by him. They were obtained from an 
examination of the roots of Kaulfussia, Angiopteris, and Ma- 
rattia, Previous observers ¢ had given varying accounts of the 
development, some considering the canals to be schizogenous— 
2. é. resulting from the separation of the walls of special meri- 
stematic groups of cells at or near the centre of the group; the 
meristematic cells themselves being differentiated as a secretory 
epithelium—others holding them to be lysigenous in origin; but 
no very thorough examination seems to have been made in this 
group of plants previous to Kiihn’s work. 

The adult condition of the canals in the frond of all the species 

* “Untersuchungen iiber die Anatomie der Marattiaceen und anderer 


Gefasskryptogamen,” Flora, 1889. 

t Loe. cit. p. 481. 

t H. Karsten, “ Die Vegetationsorgane der Palmen,” Schriften der kénig- 
lichen Akademie der Wissenschaften, 1847, p. 132. Vriese et Harting, ‘ Mono- 
graphie des Marattiacées,’ 1853, p. 52. Wigand, “ Ueber die Desorganisation 
der Pflanzenzelle etc.,” Jahrb. fiir wissensch. Bot., Bd. iii. 1863, p.150. Frank, 
“Ueber die anatomische Bedeutung der Entstehung der vegetabilischen 
Schleime,” Jahrb. fiir wissensch, Bot., Bd. v. 1866-1867, p. 183. Russow, 
‘Vergleichende Untersuchungen,’ 1872, p. 106 et seg. De Bary, ‘Comparative 
Anatomy of the Phanerogams and Ferns,’ Engl. Ed., 1884, p. 204. 
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of the four genera which were examined was so suggestive of 
their being schizogenous intercellular spaces with a secretory 
epithelium, that a re-investigation was deemed advisable. The 
material available was an entire young plant of Angiopteris 
evecta (var. hypoleuca?) besides large aerial and other roots of 
the type form, roots of A. evecta var. pruinosa, roots of Marattia 
attenuata, a young pinnule of M. cicutefolia, and an entire young 
frond of M. alata. All but the last-named—which was kindly 
supplied by Prof. F. W. Oliver—were from the Royal Gardens, 
Kew. 

The mode of origin of the mucilage-canals was found to be 
typically schizogenous except in the case of the roots of A. evecta 
var. pruinosa, which presented such peculiar features as to 
require special consideration after the more common mode of 
development has been dealt with, 

The most successful preparations of very early stages were 
obtained from the petiole of a very young frond of A. evecta. 
This frond was about 4 mm. in diameter at the base and 2 mm. 
in the region from which figures 1 to 6 inclusive were obtained. 
The vascular bundles were already well differentiated as distinct 
groups, and in the larger ones the walls of the protoxylem 
elements were already thickened, but that was all. In these 
sections certain cells of the ground-parenchyma are seen to have 
become meristematic, giving rise to little specialized groups of 
cells (P]. XXXVII. figs. 1, 2, 3a). The constituent’ members 
of each group are smaller than the surrounding cells of the 
ground-tissue, the difference becoming more marked as the 
respective elements approach their adult condition. The four 
specialized cells in fig. 1 a, representing a very early stage of 
development, are not so markedly smaller than the surround- 
ing cells, firstly because the ground parenchyma is still very 
young, and secondly because the cells of the meristematic group 
divide again without subsequently increasing much in size. In 
-Angiopteris the meristematic group is composed of from four 
to ten or more elements; this is due to the fact that what may 
be called the canal initials are not constantly formed by the 
meristematic division of one cell only. In these, moreover, the 
divisions are by no means always radial to the centre of the 
future canal, and it is owing to that fact that the mature epithe- 
lium is not infrequently locally more than one cell thick. The 
canal initials are readily recognized at a very early period in 
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their development, owing to their abundant granular protoplasm 
with the nuclei near the common point of contact of the cells ; 
of. figs. 1, 2,8, at a. After the appearance of the schizogenous 
space their relatively small size would be alone sufficient to 
distinguish them, but they are still characterized by the abundance 
of their protoplasm and relatively large and conspicuous nuclei, 
although the latter no longer occupy the eccentric position of 
the earlier stages. Figs. 4,5, and 6 show early stages in the 
development of the split, which takes place at or near the centre 
of the group. It is quite likely that in fig. 4 the split took 
place at the point of contact of four cells (¢. e. as seen in trans- 
verse section), and that subsequently radial divisions took place 
in the young epithelium. It is not at all uncommon, where the 
original meristematic group was composed of a large number of 
cells, to find two spaces separated by one or more of the cells 
(fig. 6, br.c.). As the schizogenous space widens, the surrounding 
cells continue to divide by walls radial to the centre of the 
canal, and thus constitute a continuous small-celled epithelium. 
Divisions in the epithelial cells other than radial seem to be very 
exceptional except when the canal is still quite young. 

Fig. 7 shows a fairly advanced young canal from a leaflet of 
Marattia cicutefolia, which is interesting as illustrating a later 
stage of such a condition as seen in fig. 6. This is not a double 
canal, as sections both above and below the level of the section 
figured showed a single cavity. In the present case two cells in 
the same straight line have been drawn out through the increase 
in the size of the cavity. Owing to the shrinkage of the proto- 
plasm, the walls of these cells were very clearly visible. Such 
cells which locally extend across the cavity of a young canal may 
be called bridge-cells (br.c., figs. 6 and 7). As the cavity increases 
still further in size the bridge-cells, when present, get torn away 
from their attachment where it is weakest and project further into 
the cavity than their sister cells. In one case, in a young canal in 
the root of Marattia attenuata, aremarkable example of accommo- 
dation to tension was observed. The original wall of a bridge- 
cell had been ruptured transversely to its long axis, and within 
this was seen the much-elongated protoplast of the bridge-cell, 
of uniform thickness throughout its length and clothed with a 
new wall. These bridge-cells, which can only exist as such when 
the canal is still young, show no signs of mucilaginous dege- 
neration, their walls and contents being evidently in the living 
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condition, just as are those of the adjacent epithelium. The 
epithelium itself is so well marked and distinctly differentiated 
in the younger canals, that it is quite out of the question that 
it should be only an apparent epithelium resulting from the com- 
pression of the surrounding parenchyma by the mucilage, as was 
asserted to be the case by Kiihn for the Marattiacex generally, 
although his observations were only made on roots, and in only 
one species of each of the three genera which he examined. 

Fig. 8 represents a mature canal in a condition not infrequently 
found, even in old fronds, and it is difficult indeed to reconcile 
the appearance of its epithelium with Kiihn’s statement just 
referred to*. The cell b7.c.’ was probably a bridge-cell in the 
young condition of the canal, and the appearance at bis probably 
due to an early tangential division in one of the initial cells. It 
is quite common to find adult canals in which it is difficult to recog- 
nize the epithelium at all, owing to its being compressed by the 
mucilage in the cavity, or perhaps owing to the epithelial cells 
being in a state of collapse after discharge of the mucilage, 
or secretion which ultimately become converted into mucilage. 
Careful examination, however, reveals that the epithelium is 
there, and it becomes at once evident on treatment with iodine, 
as its constituent cells contain numerous small grains which give 
the starch reaction. In longitudinal section the adult epithelial 
cells are seen to be considerably longer than broad (three to five 
times in UW. cicutefolia), with an evident nucleus and finely 
granular protoplasm. Their ends are sometimes square, some- 
times pointed. There is some evidence that they occasionally 
break down, owing to the pressure of the secretion, but such 
appearances are rare and were only observed in old canals. 

In the young developing canals of the frond of Angiopteris 
evecta, Marattia alata and M. cicutefolia, there is little or no 
sign of mucilage, for there does not seem to be anything more 
highly refractive than the mounting medium in the schizogenous 
space, nor anything which stains appreciably with safranine or 
hematoxylin ; whereas in the adult condition the cavity is filled 
with a substance, “ mucilage,” which stains strongly with these 
reagents. It is possible, however, that a secretion might be 
present which is readily soluble in water, through which all 
the sections were passed before examination. The mucilage of the 
adult canals, however, is not at all readily soluble in water, only 
swelling therein. The true mucilage-canals found in the root of 


* Tn ‘Flora,’ 1889, p. 481. 
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Marattia attenuata show certain differences in this respect, and 
will be dealt with separately. 

The development of the canal, even when pursuing a longi- 
tudinal course, is not strictly acropetal, as the schizogenous 
space may vary irregularly in width at different levels in the same 
developing canal. In the petioles and rachides, especially of the 
second and third order, where the canals pursue a pretty straight 
course, they taper fairly uniformly towards the apex except 
where disturbed by a lateral anastomosis. Further, the separate 
canals are frequently at very different stages of development at 
the same level. For example, in the case of a very young leaflet 
of Marattia cicutefolia, in which there were three canals in the 
parenchyma of the mid-rib, the solitary canal on the upper side 
of the bundles was much wider than either of the two in the 
parenchyma on the under side and was longer in dying out. 
Moreover, a certain amount of basipetal development may be 
presumed to take place in certain cases, as in the tertiary 
pulvinus, or pulvinoid thickening ‘at the base of a leaflet, the 
canals die out in the downward direction, tapering towards their 
proximal end. This would be accounted for if the parenchyma 
of the pulvinus remained longer meristematic than in the rest of 
the frond, of which there is indeed some sign. 

True mucilage-canals, although obviously present in the stem 
and fronds of Angiopteris evecta (var. hypoleuca?), were not 
found in the roots, aerial or other, nor in the aerial roots of the 
type species. In these there were only elements, both isolated and 
in rows, which gave the tannin reaction with iron (blue), con- 
firmed by the bichromate of potassium test. Such of the tannin- 
sacs as form longitudinal rows frequently seem to have an 
epithelium, especially seen in transverse section. Study of 
developmental stages, however, clearly showed that the appear- 
ance was simply due to the pressure of the contents of the 
tanniferous cells on the surrounding parenchyma; but even in 
the adult condition this pseudo-epithelium is very different in 
appearance from that of the true canals. The appearances 
_ presented by these tannin-sacs in their early stages are exceed- 
ingly like what Kihn has described and figured as illustrating 
the “lysigenous” development of the mucilage-canals, but they 
are not at all like the early stages in the development of the true 
canals as described above. 

In the aerial roots of Angiopteris evecta, var. pruinosa and 
var. Teysmaniana, there are mucilage-cavities which form a well- 
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marked ring in the cortex. Here there is no appearance of 
an epithelium whatever, and the parenchymatous cells of this 
region secrete mucilage into the intercellular spaces, which 
thereby become much distended, ultimately breaking down the 
adjacent cells and giving rise to a great cavity filled with muci- 
lage. It is probable that there is a considerable amount of 
mucilaginous degeneration of the cell-walls, and it is even quite 
possible that the cavities are primarily due to this. These 
cavities filled with mucilage would be well described by Tschirsch’s 
term “ schizo-lysigenous”’*. In portions in which the whole of 
the xylem had already become lignified, these peculiar mucilage- 
cavities seemed to be in many stages of development. 

In the aerial roots of Marattia attenuata, although the origin of 

‘the canals is obviously schizogenous, and a well-marked epithelium 

is early distinguishable, yet the initial meristematic groups are not 
clearly differentiated in the young parenchyma. Moreover, ata 
very early stage the schizogenous space is filled with a deeply- 
staining substance, probably mucilage, which does not seem to 
be materially added to as the cavity becomes larger, for it is not 
till the canals are approaching the adult condition that they are 
again filled with a clearly recognizable mucilage. It may be that 
the mucilage secreted at this early stage is correlated with the 
formation of the schizogenous space. In the roots of this species 
the young canal is often very irregular in shape, and bridge-cells 
are very frequent. When the canal becomes too wide for these 
cells to accommodate themselves to the increasing tension, they 
are torn away at certain parts, and in transverse section a number 
of them are frequently seen projecting into the cavity, beyond 
the other epithelial cells, much more prominently than, though 
similar to, br.c’. in fig. 8. 

Although the object of the present investigation was simply 
to determine whether or not there were true mucilage-canals 
developed schizogenously in the Marattiacez, a word may not be 
out of place with regard to the question whether secretory glands 
and canals conform to one typical mode of origin or another, or 
whether there is likewise a mixed development. Although a large 
amount of work has already been done in this direction, the matter 
hardly seems finally settled, even by Mlle. Leblois’ work +. She 

* ‘Angewandte Pflanzenanatomie,’ vol. i. p, 517 (1889), 

+ Leblois, Mule. A., ‘‘ Recherches sur lorigine et le développement des canaux 
séeréteurs et des poches sécrétrices,” ‘ Annales des Sciences Naturelles,’ 7¢ série, 
Botanique, tom. v., vi. (1887). 
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finds that all such structures, in the thirteen families examined by 
her, are typically schizogenous in origin. She sums up her results 
as follows:—‘‘ Nous pouvons done dire que dans tous les cas 
étudiés les canaux sécréteurs et les poches sécrétrices se consti- 
tuent par écartement de cellules et jamais par destruction de 
tissu. Le mode de formation de ces organes est schizogéne et 
non lysigene” *. The typical schizogenous development of the 
mucilage-canals of the Marattiaceze would bring another important 
group into agreement with v. Tieghem and Mlle. Leblois’ views, 
but for the peculiar canals in the roots of Angiopteris evecta 
var. pruinosa and var. Teysmaniana, in which the origin is 
schizogenous, but not typical, as subsequently lysigenesis takes 
place. Tschirsch favours a schizogenous origin with a lysige- 
nous development in certain cases, and other careful observers 
previously found certain of these structures to be lysigenous 
which Mlle. Leblois considers schizogenous. Only exhaustive 
examination of every doubtful case by the aid of the most refined 
modern methods will afford a true basis for generalization, and 
that has yet to come. 


Summary. 


Typical mucilage-canals occur in the Marattiacee, 7. e. schizo- 
genous intercellular spaces with a living secretory epithelium. 
This was actually demonstrated in the fronds of A. evecta, 
Marattia alata and M. cicutefolia. They are in every essential 
feature similar in mode of origin and development to the well- 
known resin-canals of Hedera, Pinus, &c., and are not produced 
by the mucilaginous degradation and death of cells. 

No mucilage-canals were found in the roots of A.. evecta and 
A. evecta var. hypoleuca ?, but rows of tannin-sacs which simulated 
canals. . 

In the aerial roots of A. evecta, var. pruinosa and var. Teys- 
maniana, a ring of peculiar mucilage-cavities was found in the 
cortex ; these cavities have no secretory epithelium, and seem to 
have a schizo-lysigenous mode of origin. 

True mucilage-canals were found in the roots of Marattia 
attenuata, in which the only variation from the commoner mode 
of development was the want of definiteness in the earliest stages 
of the initial group and the very frequent irregularity in the 
development of the split. 


* In Ann. Se. Nat, 7° sér, Bot. v., vi. (1887), p. 315. 
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EXPLANATION OF PLATE XXXVII. 


Figs. 1, 2,3. Early stages in development of mucilage-canal before the cavity 
has begun to form. a, the canal initials. From transverse sections 
of a young petiole of A. evecta, x 300. 

Figs. 4, 5, 6. Early stages in development of schizogenous space. Fig. 4, 
simplest possible case. a in fig. 6 is a bridge-cell. From transverse 
sections of the young petiole of A. evecta, x 300. 

Fig. 7. Advanced stage of a young canal showing how increase in size of cavity 
draws out the bridge-cells, a. ep., epithelium. From transy. sect, of 
a young leaflet of M. cicutefolia, x 300. 

Fig. 8. Adult canal showing epithelium, ep., clearly ; a, probably once a bridge- 
cell, and 4, doubtless due to early tangential division of a canal initial. 
From transy. sect. of a primary rachis of M. cicutefolia, x 300. 


‘I'HELOTREMEE et GRAPHIDER nove quas presertim ex hb. Reg- 
Kewensi exponit Dr. J. Mitre, F.M.L.S. (Presented 
with the sanction of the Director, Royal Gardens, Kew.) 


[Read lst November, 1894.] 


1. OcetiuLarta Guaziovit, Muell. Arg.; thallus pallide oliva- 
ceus, crassiusculus, ruguloso- et gibboso-inzequalis, superficie ipsa 
levis et nitidulus apothecia evoluta adnato-sessilia, plana, 
2-3 mm. lata, margine thallino nano subtenui integro et incurvo- 
obtuso cincta; discus planus, pro genere amplus, strato czsio- 
albo obtectus et rimis numerosis centrum versus convergentibus 
eleganter ornatus ; perithecium interius fusculum, parte basali in 
columellam nigram multiplicem, laminam perpendiculariter pene- 
trantem evolutum ; asci 8-spori; spore 18-22 » long, 7-10 p 
late, oblongo-ellipsoidew, (4-)6-loculares.—Est species admodum 
insignis. Prima fronte quasi formam macrocarpam simulat Ocel- 
lularie schizostomatis, Muell. Arg., sed margo et lamina multi- 
pliciter columelligera et spore latiores minus divise omnino 
differunt. Subsimile Pheotrema anamorphoides, sc. Thelotrema 
anamorphoides, Nyl. in Flora (1869), p. 120, differt margine 
lacero incurvo, disco poroso et sporis fuscis; et Pheotrema Au- 
berianum, Muell. Arg., habitu magis accedens recedit apotheciis 
minoribus et sporis fuscis.—Corticola, in Prov. Rio de Janeiro: 
Glaziou, n. 5531 pr. p., 5548 pr. p., 5578. 
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2, OcenLuLaRta crisPaTa, Muell. Arg.; thallus albus, tenuis, 
rimulosus et obsolete granuloso-asperulus; apothecia 3-1 mm. 
lata, leviter emergentia, orbicularia, basi constricta, mox late 
aperta; margo recuryo-patens et lobatus, crispulus pulveru- 
lentus; discus planus, depressus et strato niveo obtectus ; peri- 
thecium intus undique hyalinum et columella basilaris dein 
deficiens; spore 8nx, hyalinw, oblongato-ellipsoidee, 15-17 p 
long, 6 p late, 6—7-loculares.—Prope validiorem Ocellulariam 
efformatam, sc. Thelotrema efformatum, Krempelh. in Flora (1876), 
p- 221, et magis macrosporam australiensem O. pulchram, Muell. 
Arg. in Nuov. Giorn. Bot. Ital. xxiii. p. 395, inserenda est.— 
Corticola, prope Rio de Janeiro: Portella. 


3. Ocentunarta DinaTaTa, Mwell. Arg.; thallus olivaceo- 
glaucus, tenuissimus, levis, rimulosus, subevanescens ; apothecia 
innato-emergentia, ex orbiculari 2-4plo longiora quam lata, 
simplicia v. sepius bifurcata et astroideo-trilobata, circ. 1 mm. 
lata, plana; margo tenuis, undulatus et crispulus, erectus, cete- 
rum nec dentatus nec fissus, extus nigrescenti-glaucus; discus 
planus, strato niveo obtectus, levis integer; perithecium intus 
undique hyalinum, basi non columelligerum ; spore 2-seriatim 
8ne (hyaline), 23-27 » longe et 7-8 » late, 8-loculares.— 
Species hee apotheciis irregulariter dilatatis insignita et juxta 
O. schizostoma, Muell. Arg., inserenda est. Ab O. latilabra, se. 
Thelotremate latilabro, Tuck. Obs. 1864, p. 269, jam margine 
valde tenui differt.—Corticola, in prov. Rio de Janeiro: Glaziou, 
n. 5531 pr. p. 


4, OCELLULARIA ELABENS, Muell. Arg. ; thallus argillaceo- 
albus, tenuissimus, continuus et levis, farinulentus ; apothecia 
cire. 3 mm. lata, paullo emergentia, orbicularia v. oblongo- v. 
-astroideo-triloba, mox late aperta ; margo recurvus, fissus et cris- 
pulus, demum quoad lobos evanescens et apothecia tum habitum 
integro-lecanorinum ostendentia ; discus livido-obscurus v.- demum 
nigrescens, planus, nudus; perithecium intus undique hyalinum ; 
columella centralis deficiens ; epithecium olivaceo-nigricans, 
lamina ceterum hyaline; paraphyses copiose hyphemoideo- 
vestite ; spore hyaline, 2-4nx, circ. 40 » longe et 8 p late, 
utrinque late obtuse, fere undique equilate, cire. 14-17- 
loculares.—Habitu ad O. crispatam, Muell. Arg., accedit, sed 


Spore magis divise utin dissimili O. pulchra, Muell. Arg —Cor- 
ticola, in Brasilia. 
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5. OCELLULARIA EMERSELLA, Mvell. Arg.; Thelotrema schizo- 
stomum, Krempelh. in Flora (1876), p. 222, non autem Th. schizo- 
stomum, Tuck. Obs. 1862, p. 411, quod est Ocellularia schizostoma, 
Mill. Arg. in Nuov. Giorn. Bot. Ital. xxiii. p. 395, nee Trype- 
thelium schizostomum, Leight. in Trans. Linn. Soc. xxvii. p. 184, 
quod nune Thelotrema schizostomum, Muell. Arg—A_ simili 
O. emersa, Muell. Arg. in Flora (1886), p. 310, sub n. 1087, 
differt apotheciis paullo minoribus, margine acutiore, aperturd 
magis acutangula et dein sporis duplo brevioribus. Perithecium 
interius basi late et breviter in columnulam evolutum est.—Cor- 
ticola, prope Rio de Janeiro: Glaziou, n. 3260. 


6. THELOTREMA AaNNULATUM, Dwell. Arg. ; thallus glauco- 
albidus, tenuissimus, continuus et sublevis, opaco-farinulentus ; 
apothecia 2 3 mm. lata, depresso-hemispherica, leviter prominentia, 
regularia et levia ; margo obtusus, interior lined annulari simplice 
vy. duplice (imo ét triplice) indicatus, haud prominens; discus 
parvus, niger, strato albido tectus, demum subnudatus; hypo- 
thecium nigrum ; columnula basalis nulla; spore in ascis 2-4n@, 
ellipsoideo-cylindrice, 70-85 » longw, 20-25 p late (hyaline), 
copiose parenchymatice ; locelli in series transversales circ. 20 
dispositi, in quaque serie 4-5.—Species parum conspicua facileque 
effugiens, juxta ceylonense Zh. disciforme, Leight. in Trans. Linn. 
Soe. xxvii. p. 170, locanda est.—Corticola, in prov. Rio de Janeiro: 
Glaziou, n. 5474. 


7. THELOTREMA PREsTANS, Vuell. Arg.; thallus olivaceo-albidus 
v. subargillaceus, tenuis, continuus et levis v. sublevis, maculis 
orbicularibus subregulariter sparsis copiosis hine inde acute cir- 
cumscriptis niveo-farinosis ;12,—;15,; mm. latis (intus globoso-con- 
cavis) ornatus ; apothecia 2-24 mm. lata, regulariter orbicularia, 
subdepresso-hemispherica, levia, basi sensim in thallum abeuntia, 
apice depresso albido-ostiolata ; ostiolum haud prominens, inte- 
erum, 2 mm. latum aut minus; perithecium interius undique 
completum, subnigrum; lamina aquoso-hyalina ; spore solitarie, 
100-180 » longer, 30-38 » late, utrinque paullo angustate 
copiose parenchymatose.—Est proximum Th. depresso, Montg., a 
quo recedit thallo pallidiore niveo-sorediosulo et apotheciis am- 
plioribus et minus depressis.—Corticola, prope Rio de Janeiro : 


Portella. 
8. THELOTREMA scuizostomuM, Muell. Arg. (non Tuck.) ; hic 


spectat Zrypethelium schizostomum, Leight. in Trans. Linn. Soc. 
2K2 
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xxvii. p. 184. Jam anno 1862 cl. Tuck. aliam cubensem et 
similem speciem sub Thelotrematis schizostomi titulo edidit, sed 
hee est genuina species Ocellularia, sc. Ocellularia schizostoma, 
Muell. Arg. in Nuov. Giorn. Bot. Ital. xxiii. p. 395. Nomen 
specificum Leightoni etiamsi altero junius, in genere Thelotremate 
ergo admitti potest.—Apothecia evoluta demum emersa circ. 
1 mm. lata; discus demum latius apertus, albus, radiatim varie 
fissus; perithecium interius haud distinctum y. fuscidulo-ful- 
vescens; spore 8, hyaline, subuniseriales, 14-16, longe et 
8-10 p late, 4-loculares, loculi intermedii bilocellati.—Corticola, 
prope Rio de Janeiro: Glaziou, n. 5548. 


9. PHHOTREMA MELANOSTOMUM, Muell. Arg. ; Ascidiwm mela- 
nospermum, Krempelh. in Flora (1876), p. 248, incluso Asczdio 
rhabdosporo, Krempelh. 1. c. p. 249 (non Nyl.), cum forma levi- 
gata, Krempelh. l.c. Planta hee a novagranatensi Aseidio 
rhabdosporo, Nyl.in Prodr. Nov. Gran. p. 552, differt sporis multo 
latioribus et ostiolis. Apothecia in eodem thallo ludunt grossius 
aut tenuius tuberculoso- aut verrucoso-aspera aut sublevia, et 
punctula nigra circa ostiolum in annulum confluunt aut segregata 
sunt aut pro parte aut omnia obtecta sunt, unde numeri citati 
omnes in formam unicam haud dividendam bene coadunandi sunt. 
Spore hyaline proventu bene obscuratz sunt.—Corticola, in prov. 
Rio de Janeiro: Glaztou, nn. 5573, 3259, 5571, 6270, 6335. 


10. Tremotyiium Sprucet, Muell. Arg.; thallus fulvescenti- 
pallidus, levis, tenuissimus, subevanescens ; apothecia diplo- 
monocarpica, simplicia 1 mm. lata, sepe varie agglomerato- 
conferta, cartilaginec-firma, sessilia, subglobosa, basi constricta, 
fulvo-pallida et levigata, ore late truncata et obtuse integro- 
marginata; ostiolum paullo depressum et circumscissum, obscure 
purpurascens; perithecium interius rufo-nigrum, completum, 
apice connivens; paraphyses connexe ; spore in ascis 4-8nex, 
hyaling, circ. 110 p longx et 25 p late, crebre parenchymatose, 
series transversales locellorum 20-25.—Est Lichen valde insignis, 
quodammodo Trypethelit more crescens. Greges apotheciorum 
basi paulo constricti et apothecia 2-6 quasi trunco communi 
brevissimo abeuntia.—Corticola, prope Santarem in regione ama- 
zonica Brasiliz : Spruce, n. 187. 


11. Phary@RaPHa INFERIOR, Muell. Arg.; thallus albidus aut. 
subalbus, tenuissimus, subfarinosus, effusus; apothecia 4-1 mm. 
lata, sessilia, basi constricta, juniora tota albido-pruinosa, demum 
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‘subepruinosa et cinereo-nigrescentia, haud crassa, plana; margo 
mediocris, prominens, e regulari demum undulato-irregularis ; 
discus planus, tarde undato-niger; hypothecium crassum, sub- 
nigrum, lateraliter in marginem non adscendens, unde margo in 
sectione omnino albo-thallinus; spore (in specim. costaricensi) 
‘Snx, 27-35 w longe et 3-4 p late, inferne longius angustate, 
vulgo arcuate, 4-loculares.—Hic etiam spectat Lichen quem 
nuperrime in Bull. Soc. Bot. Belg. xxxii. p. 148 ad Pl. wndu- 
latam, Muell. Arg. (Lecanora undulata, Fée), retuli et specimina 
illa hb. Féeani que a cl. Nylander in Ann. Sc. Nat. sér. IV. xi. 
ad Pl. epilewcam, Nyl., relata fuerunt et que antea pro statu 
juniore Pl. undulate ipse habui, sed certe tamen ab ambabus 
-differt. Thallus enim est minus firmus, leviter farinulentus, 
-apothecia quam in Pl. undulata evidenter minora, multo minus 
crassa, margo tenuior et spore validiores. In Pl. epileuca spore 
7-septate indicantur. Pl. bimarginata Nyl. demum etiam valde 
similis sed nudior est et spore magis divise sunt.—Corticola, in 
prov. Rio de Janeiro: Glaziow, n. 18043 (sine sporis), et in Costa 
Rica ad Boruca. 


12. PuatyerapHa FLEXUOSA, Muell. Arg.; thallus albus, 
tenuissimus, ambitu levis, ceterum demum rugulosus; lirelle 
graphidimorphe, primum innate, dein cum margine thallino 
cum thallo concolore tumidulo emergentes, ambitu varie, +-2 mm. 
longe, 7 mm. late, novelle angustissime lineares, demum aut 
crebre anfractuoso-flexuose aut alternatim flexuoso-gibbose, 
‘apice nudo-nigre, madefacte pallescentes ; discus planus, rimi- 
formi-angustus; epithecium fuscum; hypothecium hyalinum ; 
paraphyses connexe ; asci anguste cylindrico-obovoidei, 8-spori 5 
spore 27-36 p long, 5 py late, fusiformes, 6-8-loculares.—Juxta 
paraguayensem Pl. carneam, Muell. Arg., que longe tenerior et 
arneo-pallida, locanda est.—Ad lignum Palmarum: in ins. Bar- 
‘ados: Anderson. 


13. PraryeraPHa MuULTILocULARIS, Muell. Arg.; thallus 
inereo-albidus, maculiformi-tenuis et levis; apothecia }—} mm. 
lata, orbicularia et regularia v. anguloso-trigona v. etiam leviter 
oblongata, solitaria v. hine 2-3natim in seriem confluentia, cras- 
giuscula marginata, emersa basique paullo constricta; margo 
thallo albior, integer; discus fusco-niger, madefactus fuscus, 
nudus ; epithecium fuscidulum ; hypothecium hyalinum ; para- 
physes connexe; asci angusti, 8-spori; spore 52-65 » long», 
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6-73 p Lats anguste fusiformes, 16-20-loculares.—Perithecio 
interiore lateraliter et subtus deficiente cum dissimili et ceterum 
diversa Pl. flewuosa convenit et dein sporis pro hoe genere 
insigniter multilocularibus distincta est.—Corticola, in insula. 
Barbados: Anderson. 


14. Opearapya ($ EvopEGRAPHA) FERTILIS, Muell. Arg.; thallus 
albus, haloniformi-tenuis, evanescens; lirelle admodum copiosx et 
subequaliter dense disperse, 1-1 mm. longex, sepius 5-3 mm. 
equantes, 75,20. mm. late, lineares et simplices, opaco-niger- 
rime, obsolete rudiuscule, siccw apice obtuse modice sulcate, 
madefacte ibique planiuscule ; labia subacuta et leviter distantia ; 
perithecium nigrum, basi attenuatum; asci elongato-obovoidei, 
membrana apice distincte incrassata ; spore 8nx, 18-204 longe, 
314 p late, tenuiter digitiformes, 4-loculares.—Admodum affinis 
O. atratule, Muell. Arg., sed thallus albior, lirelle nigerrime et 
' pudiuscule, labia acutiora, magis distantia et perithecium basi 
attenuatum.—Ad ligna vetusta, in insula Barbados: Anderson. 


15. OrrgrapHa (§ EvoPrGRaPHa) PALMICOLA, Muell. Arg.; 
thallus albus, tenuissimus, orbillas subregulares 24-3 cm. latas 
maculiformes efficiens; lirelle immerse, demum leviter emer- 
gentes 1-3 mm. longe, 75-33% mm. late, lineares, simplices et 
bifurcatz, sepius varie curvate et subflexuose, sepius utrinque 
longius acuminate, parte emersa thallino-marginate, demum 
apice plane et nude; perithecium nigrum, sub lamina incras- 
satum ; asci cylindrico-ovoidei, 8-spori; spore 20-23 pu longe, 
cum halone 5 p late, anguste fusiformes, 8-loculares.—Species 
valde distincta, habitu Graphidem scriptam, Ach., satis simulans, 
sed e paraphysibus connexo-ramosis et e divisione characteristicA 
sporarum ad Opegrapham pertinet et in hoe genere prope O. me- 
lanogramena, Krempelh., locanda est— Ad lignum Palmarum, in 
insula Barbados: Anderson. 


16. OprararHa (§ Lecanacris) uncrrata, well. Arg. ; thallus 
cinereus, tenuis, subplicatulus et demum rimulosus (lenticellis 
subjacentibus spurie eibbostis)s ; apothecia evoluta sessilia, orbi- 
cularia v. subangulosa, 7-3 mm. lata, plana v. subplana, tenuiter 
nigro-marginata, nigra et nuda, thallo cireumcirea ulceroso quasi 
annulo latiusculo albo cincta, novella exigua distincte lirelliformia, 
2—3plo longiora quam lata v. etiam suborbicularia ; perithecium 
nigrum, basi contractum ibique tamen in centro late deficiens ; 
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spore in ascis angustis Sn, circ. 17 p longe et 44 p late, digiti- 
formes, regulariter 4-loculares.—Species juxta Op. chloroconiam,. 
Muell. Arg. in Flora, Ixy. (1882) p- 831, inserenda est.—Corticola,, 
ad Caput Bone Spei: MacOwan. 


17. Oprgrapna (§ Prevroruxctum) anautosa, Muell. Arg. ; 
thallus argillaceo-albidus, tenuis, rugulosus; lirelle 4-14 mm. 
longs, - mm. latz, simplices v. rarius divise, recte et curvate, 
primum innate et tantum lined rimali nigrA conspicue, acute, 
demum alte prominentes et obtuse et impure nudate, in vertice 
secus rimam utrinque stratulo corticali sat diu persistente pal- 
lido fasciate et bicolores facte, infra fascias lateraliter mox 
nudato-nigre et longitrorsum subangulose, apice arcte conni- 
ventes ; perithecium nigrum, basi sub lamina nullum, lateraliter 
patens, in sectione pyramidali, unde lirelle tote in sectione 
superne subacuts#; spore in ascis cylindrico-obovoideis Sne, 
ascis subtriplo breviores, 28-33 » longe, cum halone 64 p late, 
7-8-locujares.—Prope Op. tartaream, Muell. Arg., intercalanda 
est. Ex apice regulariter aut irregulariter thallino-bifurcato aut 
nudo aut hine inde transversim plicatulo, et transversim fasciato 
valde ludit et dein subinde lirellas compositas aut peculiariter pro- 
liferas simulat.—Corticola, in tactu montis Pouce in ins. Mauritii: 


Dr. Ayres. 


18. Grapuis (§ AvLAcoGRAMMA) TURGIDULA, Muell. Arg.; 
thallus albidus, tenuissimus, obsolete rugulosus ; lirella +2 mm. 
longe, 7%; mm. late, simplices et recte v. subrectx, sparse, nigra, 
elato-emersx, basi utrinque dimidia altitudine thallino-corticate, 
ceterum nude et aterrime; labia conniventia, turgidula, ad 
latera’ levissime sulcato-unistriolata; perithecium nigrum, basi 
valide completum ; spore circ. 6ne, circ. 65 » long et 11 p late, 
12-15-loculares.—Juxta Gr. rimulosam, Muell. Arg., inserenda 
est, a qua differt lirellis alte emersis, non lamelloso-sulcatis, 
abbreviatis et magnitudine sporarum. Prima fronte quasi Gr. 
lineolam validam lirellis magis emersis simulat.—Corticola, in. 
summitate montis Pouce, in ins. Mauritii: Dr. Ayres. 


19. Grarnis (§ AuLAcogRaMMA) FLAvicans, Muell. Arg.; 
thallus virenti-flavicans, tenuissimus, continuus, obsolete rugu- 
losus et nitidulus ; lirelle copios#, 3-5 mm. longe + mm. late, 
intricatim arcuate et simul flexuose longe acuminate, utrinque 


primum undique et dein circiter pro 4 altitudinis thallino-corti- 
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catw, juniores apice lines instar nigre, evolute superne latius 
pure nigre ; labia conniventia, longitrorsum 3-4-fisse ; perithe- 
cium nigrum, basi valde completum ; spore Snx, juniores cire. 
702 longe 11, late, longo tractu equilate, 12-loculares (bene 
evolute verisimiliter majores et loculi numerosiores).—Inter 
Gr. tenuescentem, Nyl., et Gr. fleaibilem, Krempelh., inserenda 
est.—Corticola, in prov. Rio de Janeiro: Glaziou, n. 5498 pr. p., 
cum Gr. tenuescente mixta. 


20. Grapuis (§ Fissurina) compHospora, Muell. Arg. ; 
thallus flavescenti-glaucus, crassiusculus, valide rugoso-glebosus, 
superficie levis et nitidulus; lirelle circ. 1-2 mm. longz, juniores 
vix nisi rimulé lineari indicate, dein magis emergentes, valide 
thallino-corticate, cum cortice } mm. late, cum thallo concolores 
et leves; rimula ostiolaris demum albicans, semper angustissima; 
perithecium in sectione superne utrinque striguliforme, olivaceo- 
fusculum, ceterum hyalinum; discus concavus; hypothecium 
hyalinum ; lamina in sectione ;3, mm. lata, basi late rotundato- 
obtusa; spore in ascis 8ne, late globoso-ellipsoidex, utrinque 
rotundissimo-obtusx, 4-loculares.—Habitu et characteribus op- 
time accedit ad Graphidem insidiosam, ubi thallus et lirelle satis 
conveniunt, sed ambitus sporarum et earum dimensiones differunt. 
—Corticola, in Pic du Pouce in ins. Mauritii. 


21. Grapuis (§ Fissurntna) LEcANoRINA, Mvell. Arg.; thallus 
albus, pulverulento-tenuissimus ; lirelle subemerse, } mm. longe 
et late v. diametro leviter longiores, thallino-cincte ; labia mox 
late hiantia, leviter prominentia; perithecium basi lata deficiens, 
lateraliter evolutum, latera in sectione inferne paullo patentia, 
fumoso-fuscidula v. fuscidulo-obscura, basin versus* pallidiora ; 
discus siccus niger, madefactus aquoso-pallens, suborbicularis et 
nudus; spore 8nx, 16-18 » longe, 8-9 pw latw, utrinque late 
obtuse, 4-loculares.—Species habitu singularis, fere Ocellularia, 
primo intuitu Lecanore speciem simulans, at structura perithecii 
est Graphidis. Juxta Gr. platycarpellam, Muell. Arg. in Bull. 


Soe. Bot. Belg. xxx. p. 81, inserari potest.—Ad truncos Palmarum, 
in insula Barbados: Anderson. 


22. GRapHINA ($ RuappogRaPHINA) TUBERCULIFERA, Muell. 
Arg.; thallus glauco-albidus, tenuis, nitidulus, crebre tuberculi- 
formi- v. bulluliformi-rugulosus ; lirelle basi immerse, valde 
elongate et subflabellato-ramosw, majores 10 mm. longe, } mm. 
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late, ad latera valide thallino-duplicate, longitrorsum profunde 
plurisuleate, acie denudato-nigre; perithecium nigrum, basi 
valide completum ; spore in ascis 2—4ne, majores circ. 110 p 
longe et 25 » late, crebre parenchymatose; locelli in series 
transversales 20-23 dispositi, in quaque serie 4-5.—Juxta Gra- 
phinam subserpentinam, Muell. Arg., sc. Graphidem subserpen- 
tinam, Krempelh. in Flora (1876), p. 381, non Nyl. (que thallo 
levigato, lirellis tenuioribus et ascis monosporis differt) locanda 
est.—Corticola, in prov. Rio de Janeiro: Glaziou, n. 11777. 
Ex eadem affinitate in hb. Kew adest species brachycarpa: 
Graphina dealbata, sc. Graphis dealbata, Nyl. in Flora, 1869, 
p. 123; Krempelb. in Flora (1876), p. 384; Burchell, n. 2098. 


23. GRrapHIna (§ RHABDOGRAPHINA) PACHYPLEURA, Muvell. 
Arg.; thallus albus v. glauco-albus, mediocris, demum rimosus, 
rugulosus et sublevis ; apothecia conferta, vulgo simplicia, circ. 
4-1} mm. lata, longitudine diametrum semel usque ter equantia, 
ambitu sepius tamen late elliptica, recta v. subrecta, basi paullo 
innata, thallino-vestita; labia conniventia, longitrorsum pro- 
funde 3—5-lamelloso-sulcata; lamelle in acie nudato-nigre ; 
perithecium nigrum, basi valide completum ; spore in ascis soli- 
tarie, hyaline, circ. 150 p Jonge et 25 p late, crebre parenchy- 
matos#.—Est species insignis, apotheciis ambitu eximie latis et 
lamellosis, ceterum ad Graphinam Acharii, Muell. Arg., et Gra- 
phidem albostriatam, Wain., proxime accedens.—Corticola, prope 
Rio de Janeiro (Glaziou, n. 16671 pr. p.). 


24. GrapHina (§ SoLenoGRAPHINA) CRASSA, Muell. Arg. ; 
thallus argillaceo-flavicans, mediocris, continuus v. demum rimoso- 
fissus, superficie subpulveraceo-rugulosus, opacus ; lirellx super- 
ficiales, ambitu late, sepius 14 mm. late et 2 mm. longer, 
exterum longitudine 14-3 mm. attingentes simplices, elevato- 
crasse, basi paullo constrict, undique thallino-vestite, non 
verrucose, arcte conniventi-clause, quasi striola longitrorsa 
tantum aperientes ; perithecium nigrum, basi valide completum ; 
labia integra; spore solitariz, cire. 140-160 p long, 25-28 pu 
late, dense multilocellose.—Habitu ad jamaicensem Gir. granu- 
losam, Muell. Arg., accedit, sed lirelle non sulcate nec grosse 
verrucose. Species in hac sectione nulli arcte affinis et insuper 
habitu insignis ad Graphinam cleistomma, sc. Graphidem clei- 
stomma, Nyl. Prodr. Nov. Gran. p. 184, accedens, sed lirelle 
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robustiores, vertice non impressx.—Corticola, in prov. Rio de 
Janeiro: Glaziou. 


25. Grapuina (§ CHLoRoGRAMMA) RHABDOCARPA, Muell. Arg.; 
thallus ochroleuco-albidus, mediocris, subrugulosus, demum dif- 
fracto-rimosus; lirelle basi innate, inferne sensim in thallum 
abeuntes, simplices, recte, varie curvate, validiuscule, thallino- 
corticatz, longitrorsum sulcate, rimulé fusca aperientes; peri~ 
thecium pallidum, apice sub cortice in lamellas diviso fuscum 
v. fulvo-fuscum ; spore 2—4nzx, circ. 100 p longe et 22 p late, 
dense locellose.—A simili Gr. pallida, Muell. Arg., differt 
lirellis paullo validioribus et rima fusca, a Gr. fasciata, Muell. 
Arg., thallo albiore et sporis majoribus et dein a Gr. Lorentzit, 
Muell. Arg., lirellis minus emersis, basi non constrictis et 
sporis non solitariis.—Corticola, prope Rio de Janeiro: Glaziou, 
n. 18046. 


26. Grapuina (§ Praty@RraMMINA) ALBA, Muwell. Arg. ; thallus 
albus v. nonnihil argillaceo-albus, tenuis, tuberculoso-ruguloso- 
asperulus, superficie firmus; lirelle semiemersx, breves, valide 
thallino-obtecte ; margines demum late hiantes et crispuli v. 
diffracti; discus planus et strato thallino tectus; perithecium 
basi deficiens, ad latera undique evolutum sed tenue, fulvo-fusci- 
dulum ; spore solitariw, circ. 90 » longe et 33 pw late, crebre 
locellosz, locelli in quaque serie transversali 5-7.—Habitu similis 
Gr. obtectule, Muell. Arg., e Costa Rica, sed lirelle bene emerg- 
unt et spore multo majores sunt, et a proximad Gr. columbiana, 
Muell. Arg., dein differt thallo non glaucescente, firmiore et 
apotheciis et sporis minoribus.—Corticola, in prov. Rio de Janeiro ; 
Glaziou, n. 18042. “ 


27. Pumoarapuis ($ MELANOBASIS) TREMULANS, Muell. Arg. ; 
thallus flavescenti-pallidus, mediocris, leviter granoso-rugulosus, 
nitidulus; lirelle stellatim in orbillam usque 12 mm. latam 
discreto-longiramem divise, rami parce dendroideo- aut dicho- 
tomo-divisi, superne sxpe peculiariter breviramillosi, undique 
subflexuosi, ex erumpente emergentes, } mm. lati; margines 
prominentes, undique thallino-corticati, superne mox cinereo- v. 
subexsio-pulverulenti et tremuloso-crispuli, demum irregulariter 
patentes ; perithecium undique nigrum, sub lamina incrassatum ; 
discus niger et nudus; spore 8ne, circ. 20 w longe et 8 p- late, 
4-loculares.—Juxta Ph. diversam, Muell. Arg., et Ph. melano- 
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stalazantem, Muell. Arg., locanda est, a quibus simul habitu, 
lirellis tenuioribus, minus apertis et sporis 4-locularibus differt. 
—Corticola, in insula mollucana Ternate. 


28. Pumocraputis (§ Menanozasis) mepusutiza, Muell. Arg.; 
thallus olivaceo-albidus, tenuissimus, levis et nitidulus ; lirelle 
orbillas 2-4 mm. latas formantes, e centro circumcirea radiatim 
discreto-divise, rami 2°; mm. lati, simplices et semel v. bis 
dichotome divisi, in ambitu orbillarum circ. 10-17, recti y. sub- 
flexuosi, subinnati, nigri; margines vix prominuli, tenues ; discus 
concayo-planus et nudus; perithecium lateraliter sat tenue, 
sub lamina multo crassius, undique fusco-nigrum ; spore 8ne, 
16-18 p longe et 6-7 » late, cylindrico-ellipsoidew, 4-loculares. 
—A Ph. sericea, Muell. Arg., cui valde affinis est, recedit 
habitu medusulino, polyclado et ramis gracilibus, characteres 
interiores ceterum bene conveniunt. Sarcographina olivacea, 
Muell. Arg., dein etiam sat similis est, sed stromata decolorato- 
distincta in hac nova specie non adsunt.—Corticola, in ins. 
Mauritii: Prof. I. B. Balfour. 


29. PHmoarapHINA ($ ELEUTHEROLOMA) LiMBATA, Duell. 
Arg.; thallus olivaceo-fuscus, maculiformi-tenuis, levigatus ; 
lirelle ex emergente semiemerse, 1-2 mm. longer, + mm. late, 
simplices, rectz, utrinque obtuse, extus usque ad aciem strato 
thallino mox expallente obsolete crispulo obtectx ; labia made- 
facta distantia, apice nigra, integra; discus planus, nudus et 
niger; perithecium nigrum, basi late deficiens; spore 8na, 
24-380 p longe et 12-15 p latw, locellose, locelli in series 6 dis- 
positi, in quaque serie 3 (-2)—Habitu universali ad Ph. scalp- 
turatum, Muell. Arg., accedit, sed spore parvule, nec ulli nisi 
Ph. Arechavalete, Muell. Arg., arcte affinis est et a qua recedit 
lirellis paullo majoribus, obtusis, extus limbatis. Phaographis 
mesographa s. Graphis mesographa, Nyl. in Prodr. Nov. Gran. 
p- 80, dein differt lirellis majoribus, subramosis, sporis duplo 
majoribus et magis divisis—Corticola, ad Caput Bone Spei: 


MacOwan. 


30. PumoarapHina (§ Erttoma) Fuexvosa, Muell. Arg. ; 
thallus fulvo-argillaceus, tenuissimus, obsolete granulari-aspe~ 
rulus, opacus; lirelle ex erumpente subemerse, 14-23 p mun. 
longe, 4+ mm. late, simplices et hine inde bifurcatie, longiores 
varie arcuate et subflexuosx, ad latera thallino-corticate ; labia 
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obtusa, integra, conniventia, apice nudo cum rima sulciformi 
nigra; perithecium in sectione apice utrinque rufo-nigrum, 
ceterum pallidum, v. sub lamina anguste fulvuam; epithecium 
fusco-nigrum; spore in ascis 2-8nx, 45-60 » longe, 15-22 p 
late, multilocellosz, locelli in series 8(—10) dispositi, in quaque 
serie 3-4.—Juxta Ph. platyloma, Muell. Arg., et Ph. subsordidam, 
Muell. Arg., ubi spore valde majores et solitarie, inserenda est. 
A cel. Montagne, in Hook. Lond. Journ. Bot. iii. p. 3, pro Ope- 
grapha rigida, Fée, habita et descripta, et dein a cl. Nylander, 
Enum. p. 134, sub Lecanactide fleruosa nominata et nuperius 
in suis Lich. Japon. p. 118 sub Graphide flecuosa breviter 
descripta fuit.—Corticola, in inss. Philippinis: Cuming, n. 2519. 


31. ARTHOTHELIUM FERAX, Muell. Arg.; thallus e pallide 
olivaceo umbrato-fuscescens, tenuissimus, subrugulosus, apo- 
theciis abortivis 74,—;2; mm. latis orbicularibus v. paullo angulosis 
copiose adspersus ; apothecia evoluta 3-1 mm. lata, plano-convexa, 
orbicularia v. leviter et obtuse angulosa, extus opaco-nigra, intus 
olivaceo-nigra; spore Snex, hyaline, 25-28 p longe, 10 p» late, 
elongato-obovoidex, 6-8-loculares, loculi nonnulli intermedii semel 
longitrorsum divisii—A simili et proxime affini A. interveniente 
(Nyl.) Muell. Arg., cujus spore conveniunt, differt thallo non 
albo et apotheciis subregulariter orbicularibus (et presentia apo- 
theciorum abortivorum). Ab A. infuscato, Muell. Arg. Consp. 
Lich. Nov. Zel. n. 628, dein recedit colore thalli et sporis 
minoribus.—Corticola, Tasmania: Archer. 


32. CHIODECTON VIOLACEUM, Muell. Arg.; omnia plantz albz 
ut in Oh. sanguineo,. Wain., sed margo thalli intense vinoso- 
violaceus aut obscure purpureo-violaceus; hypothallus similiter 
purpureo-violaceus.—Colore sanguineo-coccineus omnino deest. 


—Corticola, in Brasilia tropicd: Burchell, nn. 1006-1007 (tantum 
sterilis lecta), 


33. SarcogRaPHa (§ Pa moGLyPHts) auRANTIACA, Muell. Arg. , 
thallus pallide argillaceo-albus, mediocris, reticulato-rimulosus ; 
areolx fertiles turgid et confertim fertiles; lirelle irregulariter 
astroideo-ramose, intricate, prominule, strato thallino ore 
albiore obtecte et subclause, dein marginibus obliterantibus 
aperte et discus planus ;/7> mm. latus nudus et lete aurantiacus, 
tum plane denudatus et cicatrices ipse marginum plus minusve 
aurantio-tincte ; perithecium proprium in sectione discernendum 
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lamina aquoso-hyalina, basi in sectione transversali rotundata ; 
spore in ascis uniseriatim Sn, hyaline, 8-10 # longe et 4-5 yu 
late, 4-loculares.—Species colore disci et minutie sporarum in- 
signita, nulli cognitarum arcte affinis est. Habitu accedit ad 
species Medusuline, sed spore non sunt parenchymatice.—Cor- 
ticola, in Brasilia. 

34. Mupusvtrya microcarpa, Muwell. Arg.; thallus fusco 
pallens, maculari-tenuissimus, levis, demum evanescens ; apo- 
thecia exigua, erumpentia, circ. ~? mm. tantum longa, angusta, 
simplicia et recta, cum annulo thallino obvallante turgido szpius 
fere § mm. lata, ambitu elliptica, solitaria aut 2-3-seriatim con- 
nata; labia nigricantia, conniventia, apice subnuda, demum 
hiantia ; perithecium laterale, inferne patens, basi deficiens, 
fulvo-nigricans ; spore Snx, 15-18 p longe, 7-8 p latw, e 4-7- 
loculari modice locellose, locelli in guadque serie 2-3.—Juxta 
Medusulinam nitidam, Muell. Arg., locanda est, a qua differt 
pseudostromate purius albo, lirellis multo brevioribus et obscuris, 
margine proprio evoluta et sporis minoribus.—Corticola, prope 
Obidos in regione amazonica: Spruce, n. 304. 


On Stipules, their Forms and Functions.—Part Il. By the 
Rt. Hon. Sir Jonn Lussocr, Bart., M.P., F.R.S., F.L.S. 


[Read 21st June, 1894.] 


In the twenty-eighth volume of this Journal (pp. 217-243) the 
Society has done me the honour of publishing a memoir on the 
forms and functions of Stipules, and I propose now to add some 
further observations on the same subject. Stipules serve for 
several purposes in the economy of plants, one of the most general 
being the protection of the young leaves in the bud. The young 
leaves are very delicate. Every gardener knows to his cost how 
susceptible they are to cold, and they afford a tempting food to 
insects and other animals. Moreover, their development is a slow 
process, the buds for the following spring being already formed 
in many cases during the preceding summer, even as early as 
June or July. These buds are in some cases protected by leaves, 
in others by scales, by hairs, by glands, by gum, by mucus; in 
many cases they nestle between. the stem and the petiole of the 
leaf ; and, lastly, in very many they are protected by the stipules. 
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This is not, however, the only function of stipules, which in 
some species are developed into spines, in others into glands, 
while in some they perform, or assist in performing, the function 
of true leaves. 

In the following paper I propose to describe the form and 
arrangement of the stipules in many species, and the purpose 
they serve in the economy of the plants. ; 

It will be seen that where stipules are absent there is generally 
some other arrangement for the protection of the bud; and as 
regards the special problem suggested by Vaucher in the case of 
the species of Helianthemum, further study fully confirms the 
suggestion that in those which have broad petioles the petioles 
serve for the protection of the bud, and there are no stipules; 
while where the petioles are narrow, stipules are developed and 
serve the same purpose. This, then, seems a complete and satis- 
factory answer to Vaucher’s problem. 


RANUNCULACER. 


Caltha.—In Caltha the leaves are simple; the petioles thick, 
flattened or slightly grooved above, and dilated and sheathed at 
the base. In the radical leaves the sheaths are membranous, 
colourless or pinkish, continuous with and connate for some 
distance with the edges of the leaves, then becoming free and 
forming a cylindrical sheath, which at first encloses the crown or 
axial bud of the plant. The sheaths of the cauline leaves are 
much shorter, and become free from the broadly-dilated, triangular, 
and amplexicaul base of the petiole. The sheaths become gradually 
shorter on the upper leaves. . 

Thalictrum aquilegifolium, Linn.—The leaves are at least tri- 
ternate ; the base of the petiole is widely dilated and amplexicaul, 
with the margins produced into thin, membranous, entire valves 
or flaps, which surround the stem and at first enclose the bud. 
Every trifurcation of the lamina of the leaf is subtended by mem- 
branous stipular processes, which appear to differ somewhat in 
their origin from the:primary sheath. Behind the middle branch 
of the lowest trifurcation is a large obreniform or bifid stipella, 
with rounded lobes; at the other joints of the leaf this organ is 
bipartite. 

In TL. javanicwm, Blume, the lobes of the primary sheath are | 
fringed at the margin and traversed by branching veins. The 
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secondary stipular sheaths are much smaller than in 7. aquilegi- 
_folium. 

, Ranunculus aquatilis, Linn., var. pseudo-fluitans, Syme.—The 
aquatic Ranunculi, of which the above may be taken as a type, 
differ from the land-forms as regards the arrangement of the 
stipules, which are adnate to the petioles, with ovate or triangular, 
obtuse, free auricles or tips. They are membranous and attached 
all round the axis, so as to form a sheath. The terminal bud is 
enclosed by the stipules of the two uppermost expanded leaves. 
The developing leaves push their way out at the apex of the 
stipular sheath. Similarity of conditions have therefore developed 
in the aquatic Ranunculacee an arrangement very similar to that 
of the Potamogetons. 


DILLENIACED. 

Hibbertia volubilis, Andr.—The leaves are exstipulate and 
shortly petiolate; the petiole is winged, articulated with a pedestal 
which is dilated, carried round the stem, and connate, forming a 
cup, which is obliquely one-sided, being very shallow at the point 
of union of the posterior edges. The leaf is conduplicate in bud, ° 
and the lamina unfolds first. The terminal bud is protected by 
two leaves; mainly by the oldest unexpanded, but partly by the 
youngest expanded leaf. The pedestal protects the base and the 
axillary buds; it persists a long time, even for years, after the 
leaf has fallen. In HA. dentata, R. Br., the petiole is deeply 
channelled, but not winged. 

In Dillenia indica, Linn., the terminal bud is surrounded by the 
concave and sheathing petiole of the last developed leaf, or that 
of one in the process of expansion. A small portion of one other 
leaf is exposed, but all are densely silky, attaining .considerable 
size before expansion, and each in turn clasps and covers the next 
younger leaf more or less completely. 

Axillary buds are seldom developed, although they form under 
the sheath of the petiole and are densely clothed with glossy pale 
brown hairs. The tree is therefore but sparingly branched. 

Groom (Trans. Linn. Soc. ser. 2, Bot. vol. iii. p. 263) describes 
and figures bud-protection in Wormia Burbidgei, Hook. f., where 
the leaf-sheath (? adnate stipules) forms a cylindrical chamber 
enclosing the bud. 

Potter (Journ. Linn. Soe., Bot. vol. xxviii. p. 346) describes and 
figures the bud-protection in Wormia triquetra, Rottb., by the 
adnate stipules. 
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MAGNOLIACER. 

This order is one of those in which some species have, and 
others have not, stipules. As already mentioned (Journ. Linn. 
Soe. vol. xxviii. p. 223) the winter-buds in Kadsura are protected 
by the outer leaves, which are reduced to scales. In Drimys afew 
of the outer leaves of the resting-bud are reduced to small bract- 
like fleshy organs, which become green or red on the resumption 
of growth. The leaves in bud are convolute, two of the outer 
ones enclosing the rest. 

In Magnolia acuminata, Linn., the stipules are adnate to the 
petiole for only half its length, and in I. grandiflora, Linn., at 
the very base only, connate at both edges, forming a cylindrical 
sheath, which encloses the bud, gradually splitting as the latter 
develops. The interesting case of Liriodendron I have already 
described (Journ. Linn. Soce., Bot. vol. xxiv. p. 84). 

In Magnolia glauca, Linn., the winter-bud is covered by a pair 
of connate stipules adnate to a petiole that is less than half their 


Fig. 1. 


Magnolia glauca, ad nat.—p, point to which the stipule extended while still 
adnate in bud; s, stipule still adnate to unfolded leaf ; u.l., unfolded leaf, 
twice conduplicate longitudinally in the upper two-thirds to find room 
in the interior of the stipule, and twisted below this double folding. 


length. As the bud lengthens in spring, the stipules split by a 
regular fissure and at the same time become almost separated 
from the petiole. 

Succeeding leaves are perfect, and each has a pair of stipules 
adnate to the top of the petiole while in the bud-stage, and connate 
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along their posterior edges. The stipules further are two or three 
times as long as the petiole, the free portions being connate by 
both edges like a candle-extinguisher over the bud, so that their 
leaf appears to spring from the back. The lamina of the leaf is 
twice conduplicate, and the two folds one over the other slightly 
convolute round the upper portion of their own stipules. 

As the bud lengthens the protecting stipules become dry and 
straw-coloured, the petiole remaining green; they gradually split 
or separate by a regular fissure at both edges and fall away either 
slightly united at the apex in pairs or separately. As they are 
adnate to the petiole, there is some reason to assume that the 
stipules once formed a sheath pure and simple to the leaf of some 
ancestralform. After expansion, the petiole elongates above the 
points to which the stipules were adnate. 

The flower-buds are formed in autumn at the ends of the 
shoots, and are generally protected by four pairs of connate 
stipules adnate to a petiole without a lamina. In spring they 
behave in the same way as the stipules of the Jeaf-buds. The 
petiole of the leaf immediately enclosing the flower-bud is com- 
pletely amalgamated with the stipules. Sometimes a perfect, 
though small lamina is produced with a petiole prolonged beyond 
the stipules, the free portion of which is short and triangular. 
The pair immediately enclosing the flower form a club-shaped cap 
in accordance with the shape of the flower and its peduncle. 

Magnolia Umbrella, Lam. (syn. Ml. tripetala, Linn.), agrees in all 
essential points with the above as far as the stipules are concerned ; 
but in some leaves the edges of the basal part of the lamina are 
adnate to the upper part of the stipular sheath, leaving only a 
small portion of the tip free. 

In the monotypic genus Lactoris, comprising Engler’s Lacto- 
ridaceze and placed by him next to Magnoliacew from its affinity 
with Drimys (see ‘ Pflanzenfamilien,’ Magnol. p. 19), the stipules 
form an ocrea-like structure embracing the succeeding internode. 
Lactoris is included by Bentham in Piperacee. 


BERBERIDER. 


In Lardizabala biternata, Ruiz et Pay., stipules are absent, 
but the leaves of axillary shoots appear like stipules. When the 
shoots with their evergreen and leathery leaves are fully matured, 
the buds in the axils of the leaves swell up and produce a small, 
simple, obliquely-ovate or cordate leaf right and left of the axis. 

LINN. JOURN.— BOTANY, VOL. XXX. 21 
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These small leaves, owing to the first internodes of their axis 
not being doveloped, arise so closely to the base of the petiole of 
the large leaf that they appear to be the stipules of that half. 
After a time the axillary bud lengthens into a shoot, and a bud 
is developed in the axil of each of the small leaves at the base of 
the shoot. The third leaf on the axillary shoot is spathulate and 
much smaller than the first two, but becomes green and leathery. 
Succeeding leaves, to a considerable number in some instances, 
remain small, subulate, and bract or scale-like; in other cases 
the fourth to the seventh leaf inclusive remain small. 

The leaves in the bud are divided into two or generally three 
leaflets, that is they are ternate ; on the stronger ones more or 
less perfectly biternate, with the leaflets conduplicate. A large 
number of these in an advanced condition surround and protect 
the bud, and are afterwards carried widely apart by the elongation 
of the internodes. Meanwhile the axillary buds are protected 
by the base of the petiole and by the dilated persistent pedestal, 
on which the petioles are inserted. There are no stipules proper. 


' NYMPHM@ACES. 

Nymphea.—The stipules are intrapetiolar. 

In Nymphea tuberosa, Paine, the winter-bud is under water 
and consists of a dense or compact, conical mass of leaves in 
various stages of development intermingled with stipules and 
covered by the decaying remains of old leaves and their stipules. 

Hach half of the leaf is convolute longitudinally from the edge 
inwards to the midrib, including also the basal auricles. 

The stipules are inserted on the edge of the dilated pedestal 
of the leaf-stalk, and below the articulation of the latter; and 
are connate in one plate-like piece in front of the petiole. They 
are therefore intrapetiolar, and attain a length of 1:8-8-5 em. 
They are emarginate or variously dentate at the apex, and have 
a thickened portion corresponding to the midrib. From the 
basal outer face of each petiole arises a slimy mass of long 
hairs, which lie therefore in front of the stipules of older leaves. 

The object of these stipules seems to be to protect the tender 
young leaves of the bud from fishes and other aquatic animals 
that feed on vegetation. They are kept at bay not only by the 
stipules, but by the hairs above-mentioned and the fine bases of 


the outer, older leaves, as well as the dead decaying leaves and 
stipules. 
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Nymphea alba, Linn., agrees closely with W. tuberosa. 

In Nuphar (N. advena, Ait.), on the contrary, there are no 
stipules, but the petiole is dilatedjinto a membranous wing, which 
tapers upwards and thins gradually towards the margin. This 
sheath becomes gradually shorter in the younger leaves, till it forms 
a mere basal auricle. It assists efficiently in protecting the young 
leaves. 

The stem-bud of Victoria regia, Hook., is covered with slime 
secreted partly by the stipules, partly by peculiar hairs on the 
leaf-surface (Goebel, Pflanzen-biol. Schilderungen, vi. Wasser- 


pflanzen, vol. ii. p. 233). 


CRUCIFERZ. 


Cardamine Impatiens, Linn.—The petiole is grooved from the 
apex to the base, which is dilated, and serves to protect the younger 
leaves. Some of the lower leaves have rounded and thickened 
auricles, which in the upper leaves become prolonged into 
‘subulate, obtuse, faleate auricles clasping the stem. These are 
often called stipules. They really correspond to the auricles of 
other Crucifere, which are continuous with the margin of the 
leaf. 
In Heliophila crithmifolia, Willd., the stipules are subulate, 
glandular, and inserted on the very base of the petiole. The buds 
are protected by the dilated petioles. ; 

In H. amplezicaulis, Linn. f., the stipules appear to be entirely 
absent. The bud is protected by each pair of leaves in succession. 

In Tberis saxatilis, Linn., the stipular processes are subulate, 
bristle-like, and inserted on the stem close to the edges of the 
jeaf. The terminal buds are effectively protected by the crowded 
imbricate leaves. A similar arrangement occurs in many allied 
species. In J. Garrexiana, All., the stipules are also subulate, 
but apparently glandular. In I. amara, Linn., the petiole is 
winged for a great part of its length, but exstipulate. 


VIOLARER. 


Hymenanthera is generally said to be exstipulate ; but A. orassi- 
folia, Hook. f. (fig. 2), has small, scarious, pale brown or grey, tri- 
angular stipules inserted on the slightly dilated base of the petiole 
close to, and even apparently on, the stem. They are ciliate at 


the margin, and are often torn. They are only 1 mm. long, and 
212 
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yet afford a considerable amount of protection to the young bud. 
Perhaps they may be very caducous and have therefore been 
overlooked. 


Hymenanthera crassifolia, x 2, 


PortULacEam. 

In Portulaca grandifiora, Hook., the leaves narrow suddenly 
into a short petiole, furnished with numerous, woolly-like sets, 
The setw, aided by the crowded leaves at the apex of the stem 
and branches, effectively protect the bud. 

In Calandrinia wmbellata, DC., the leaves are crowded in dense 
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Claytonia perfoliata, Donn, is also exstipulate, the petioles 
‘being greatly dilated and thickened at the base, with a membra- 
nous margin. The buds are effectively protected by the numerous 
dilated and imbricated petioles. Stipules are also absent in 
Lalinun. 

F. Pax in his account of the family in the ‘ Pflanzenfamilien’ 
observes that the widely distributed metamorphosis of the 
stipules, in this family, to protective organs for the axillary 
shoot or the inflorescence, is, like the fleshy character of the 
leaves, closely connected with the habitat—the dry plains of the 
Karroo and California. 

The stipules are reduced to axillary bundles of hairs not 
only in Portulaca, but also in Talinopsis, Grahamia, and 
Anacampseros. 


TERNSTREMIACER, 


This order is generally exstipulate. For instance in Hurya 
japonica, Thunb., the leaves are without stipules, sessile, and con- 
volute in bud. The oldest unfolded leaf is rolled round the bud, 
covering the whole except a small part which is protected by 
the next oldest leaf. 

Even whenstipules occur, they aregenerally small and caducous. 
In Stachyurus precox, Sieb. & Zuce., they are subulate, carinate, 
-slenderly acuminate, glandular, serrate, and 6-10 mm. long. 
They fall away as the leaves attain full size. They are 
inserted at the very base of the petiole or even on the persistent 
pedestal. The stipules of the first and second unexpanded leaves 
‘together almost cover the younger leaves. 

In Engler and Prantl’s ‘ Pflanzenfamilien ’ Stachywrus is placed 
in a distinct order Stachyuracee, and Oaryocar similarly in 
Caryocaracee, so that Ternstremiacex proper (called Theacex) 
are exstipulate. 

In Caryocar nuciferum, Linn., the stipules are much more 
developed, interpetiolar, and all four stipules of the opposite 
leaves are connate in two pieces, inserted upon the stem a 
‘little above the leaves to which they belong, completely pro- 
tecting the bud. 


MALVACER. 


In Althea Heldreichii, Boiss., the petioles are terete, thickened 
-at the base, with a prominent pedestal. The stipules are foliaceous, 
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tolerably large, and more persistent than the leaves to which: 
they belong, bifid at the apex, erect, and inserted on the pedestal 
on a level with the insertion of the leaf. The buds are thus 
protected by the erect stipules on two sides, and by the stem 
and petiole on the other two. The terminal buds consist of 
numerous leaves folded into a small space along the course of 
the principal veins, and of numerous stipules which equal the: 
leaves in length; both leaves and stipules are very hairy, so 
that altogether the protection afforded is considerable. 

Towards the apex of the stem the leaves become very much 
reduced in size, and finally disappear long before the stem has 
ceased to grow or produce flower-buds. The stipules remain 
and are connate into a 5-6-fid semiamplexicaul piece, supporting 
and protecting the flower-buds in their earlier stages. The 
latter are intensely downy. 

In Althea rosea, Cav., the stipules are similar to those of 
A. Heldreichii. In A. officinalis, Linn., they are linear or subulate,. 
entire, acuminate, or bifid, with unequal segments, and caducous. 

In Abutilon megapotamicum, St.-Hil. & Naud., the stipules are: 
ovate, acute, concave on the back when fully developed, unequal 
at the base, the side away from the petiole being the larger, and 
that next the petiole cut away ; they are unequal in size, that 
on the upper side of the drooping branches being the broader 
and often the longer. They appear to be about as persistent as 
the leaves, and amply protect the terminal buds. 

In Sidalcea candida, A: Gray, the large ovate green stipules. 
cover the young leaves or inflorescence. 

In Callirhoé involucrata, A. Gray (fig. 8), the leaves are 
3-7-lobed or parted, with long or short petioles grooved on the 
upper side, slightly dilated at the base. The stipules are 
foliaceous, obliquely ovate, the lower ones generally entire with 
an auricle on the side next the axis, inserted with a broad 
base upon the stem and clasping the latter with its auricles,. 
while the other edge overlaps and entirely covers its own 
petiole, although not adnate to it. Towards the apex of the 
flowering stem the leaves become smaller and finally disappear 
altogether. The stipules are, however, developed, and are 
connate throughout their length into one keeled piece erosely 
toothed along the apex. The internodes are very slightly 
developed here, so that the upper flowers appear crowded 
together in oneinvolucrated raceme. Both terminal and axillary 
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ae (the latter being flower-buds) are well protected here by 
© connate stipules. The axillary buds on the lower part of 


Callirkoé involucrata, ad nat—q, axis; /, uppermost perfect leaf; p, axillary 
peduncle; s¢, stipule still free, but the first pair above this connate. 


the stem mostly consist of a solitary flower, which is also pro- 
tected in its early stages by the stipules, stem, and petiole of 
the leaf. In C. pedata, A. Gray, the stipules are similar, but 
apparently never connate. 


STERCULIACER. 


Theobroma Cacao, Linn.— Leaves alternate, distichous, petiolate, 
stipulate, oblong-elliptic, thinly puberulous beneath when young, 
glabrous when old, coriaceous, persistent ; petiole subterete or 
slightly flattened above, thickened at both ends. Stipules 
subulate, acute, green, finely puberulous, deciduous. 

Terminal bud in the resting stage covered by three or four 
scales or reduced leaves, which are caducous. In the growing 
stago it is covered by two pairs of stipules, one pair belonging 
to an expanded and developing leaf, and the other to the leaf 
about to develop. The leaf in the bud state is folded together 
or subconduplicate, very narrow, and covered with hairs; it con- 
tinues to increase in size long after it has unfolded. 

The axillary buds are sheltered by the thickened base of the 
leaf and by the stipules, but they remain very small the first 


season and are covered by downy scales. 
In the West Australian genera Zhomasia and Gwichenotia the 
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stipules are generally foliaceous ; in the latter often as large as 
the leaves. 

Berrya Ammonilla, Roxb.—Leaves alternate, petiolate, stipu- 
late, cordate, or the smaller ones oblong with a cordate base, 
5-7-nerved at the base, irregularly dentate, membranous but 
persistent; petioles terete, slender, thickened at the base, 
elongated, pilose in their early stages. Stipules terete or fili- 
form, slender, downy, inserted upon the axis close to the base of 
the petiole in their early stages, but ultimately removed from it 
alittle way, deciduous. 

Terminal bud covered by the leaves and their slender stipules. 
The lamina of the leaf is more or less involute at the margins. 
The stipules are as long as the leaves while the latter are in 
their early stages and sessile, but they protect only the spaces 
between every two leaves. 

Axillary buds very small, and in their early stages nestling 
partly between a depression or cavity and the base of the petiole. 

In the monotypic genus Diplophractum, from Java, the stipules 
are dimorphic. Both are leafy and bullate, but while one of 
each pair is bifid and bristly the other is entire. 

Eleocarpus edulis, Teysm.—Leaves opposite, decussate, un- 
equal, petiolate, stipulate, ovate-oblong, subcordate at the base, 
incurvinerved, pubescent on both surfaces, persistent ; petioles 
short, slightly dilated at the base, convex above, and somewhat 
flattened towards the base. Stipules in pairs owing to the 
leaves being opposite (a rare circumstance in this genus), small, 
subulate, deciduous. 

Terminal bud in the growing state consisting of strongly in- 
volute leaves, standing face to face over the younger members, 
but not in any way imbricate, densely hairy. The stipules occupy 
the space between the leaves where the latter are narrowed to the 
base, making the protection of the next growing pair complete. 

Axillary buds often elongating, densely hairy in their younger 
stages, and protected by the stipules and the ascending petioles 
of the leaves to which they belong. 

In the small genus Vallea, from the mountains of New 
Granada and Peru, the stipules are large and almost foliaceous, 
reniform in shape. 

Ch. Brunner, in Ann. Sci. Nat. sér. 3, vol. viii. p. 856, on the 
buds and inflorescence of the Lime, discusses the stipular 
character of the bud-scales. 
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GERANIACER. 


This family differs considerably as regards stipules. Some are ex- 
stipulate. Averrhoa Carambola, Linn., for instance, is exstipulate ; 
the leaves are conduplicate in bud, three of them covering the 
younger ones, which, moreover, are protected by long silky hairs. 

In Impatiens parviflora, DC., the edge of the petiole is 
furnished with one or two stalked glandular processes of un- 
equal size. It is also decurrent upon the stem, forming a slender 
ridge on either side, which also bears numerous, shortly stalked 
glands. These do not increase in number, so that they become 
gradually separated by the elongation of the stem. Those on 
the edges of the stem increase considerably in size, and appear 

_to represent stipules such as those of Fuchsia, Circea. The 
bud is protected by the short and stout bases of the leaves. 

Whatever doubt there may be whether the term stipule can be 
applied to these glandular processes, some species of the genus 
Owalis are certainly stipulate, though the stipules present con- 
siderable differences. The ‘Genera Plantarum’ does indeed 
describe the genus as exstipulate; and this is no doubt true of 
most species, perhaps, for instance, of all the South-African forms. 
‘On the other hand, our three British species, O. Acetosella, 
Linn., O. corniculata, Linn., and O. stricta, Linn., are all 
stipulate. The transition from exstipulate to stipulate species 
is very gradual. O. purpurata, Jacq., has subterete petioles, 
flattened above, and articulate with a pedestal, both the pedestal 
and the petiole being densely glandular and pubescent. The 
stipules or their representatives are completely adnate to the 
edges of the pedestal, and terminate abruptly so as to form 
a triangular tooth at the upper outer angle. They are mem- 
branous and sheath-like. At the close of the season’s growth 
there are sometimes several imperfect leaves, and the sheaths 
in these cases become greatly expanded. They persist after 
their leaves have fallen, and, with the pedestals, completely 
invest the bud. In O. floribunda the arrangement as regards 
the bud is similar, but the points of the stipular sheath are 
rather longer. 

In O. corniculata, Linn., the stipules are submembranous, 
strongly ciliate, and terminate abruptly at the upper end. They 
are folded round, and amply protect both the terminal and axillary 
buds. The terminal bud consists of several leaves folded one 
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within the other, or within the stipules of one another. The 
leaflets are conduplicate and parallel, and by the circinate cur- 
vature of the petiole they are brought down and lie between 
their own stipules in their early stages. Each successive leaf 
behaves in the same way. The flower-buds are axillary and 
likewise covered by the stipules in their earlier stages. 

In Oxalis oregana, Nutt., the arrangement is similar to that 
of O. corniculata, but the pedestals are larger and much dilated 
towards the base. 

In O. pubescens, H. B. & K., the stipules are more prominent 
and well developed. They are adnate to the edge of the pedestal, 
membranous, hairy on both surfaces, colourless, and persist long 
after the leaves have fallen. 


Irmisch, Th., in Bot. Zeit. 1874, describes and figures the 
stipules. 


LINacez. 


In the small closely allied natural order Linacee stipules may 
be present or absent. 

In Radiola absent. 

In Linwm absent or present as glands. 

In Remwardtia foliaceous, but often very small. 

Trelease, in his Revision of the North-American Linaces 
(Trans. St. Louis Acad. of Science, vol. v. no. 1, 1887), uses the 


absence of stipules or the presence of stipular glands in his 
subdivision of the genus Linwm. 


SIMARUBER. 


In compensation for the absence of stipules the buds are scaly ; 
petioles dilated at the base. 

Picrena excelsa, Linn.—The leaves are alternate, petiolar, ex- 
stipulate, imparipinnate, coriaceous, glabrous, persistent, with 
elliptic leaflets of unequal size, the uppermost being the largest ;. 
petioles semiterete in the upper half, and shallowly grooved on 
the upper face, terete downwards, dilated and thickened at the 
base, thinly pubescent with adpressed hairs. 

The terminal buds in the resting stage (in the specimen 
examined) were covered at the base of the petiole by one or two 
of the last developed leaves, of which one may have fallen away, 
1eaving a persistent pedestal, and also by two or more leaves 
reduced to the condition of scales. The latter consists of the: 
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whole leaf in a sessile condition, having a trifid but very small 
lamina. The first and succeeding perfect leaves have conduplicate 
leaflets folded very compactly in front of the midrib. All leaves 
at this stage, whether perfect or otherwise, are covered with 
adpressed hairs. 

The axillary buds are small, scaly, hairy, and rest in a slight 
depression between the thickened base of the petiole and the 
axis. 


OcHNACER. 


In Ochna multiflora, DC., the petiole is very short, flattened 
on the upper side; the stipules are intrapetiolar, connate at the 
base, subulate, acute, quickly becoming brown and caducous. 
_ The growing bud develops rapidly, aud the stipules fall away on 
the expansion of the leaves. 

In Gomphia salicifolia, St.-Hil., the leaves are shortly petiolate ; 
the stipules subulate, acuminate, slender, 8-13 mm. long, inserted 
upon the stem close to the edges of the petiole, connected at the 
base by an intrapetiolar rim, soon becoming reddish brown and 
dead, but persistent. They remain, indeed, even on the stems 
and branches when the lower leaves of the previous season’s 
shoots have fallen. The terminal bud is completely enveloped by 
the convolute stipules of the last developed leaf. The axillary 
buds are protected in their earlier stages by the connate portion 
of the stipules, and further sheltered by the permanently erect 


free portions *. 
MELIACE. 


In this order there are no stipules. 

Carapa guianensis, Aubl.—The leaves are alternate, exstipulate, 
petiolate, equally pinnate, with 4-6 or more pairs of oblong, 
shortly petiolulate leaflets, glabrous, coriaceous, persistent ; 
petiole long, terete, suddenly very much thickened at the base. 
Terminal bud surrounded by very much reduced and thickened 
scales, several of which appear little more than cortical out- 
growths of the bark, so that the outer ones do not close over the 


* Gilg, in his account of the family in Engler and Prantl’s ‘ Pilanzen- 
familien,’ divides the genus Owratea into two sections :—I, Neo-owratea. Sti- 
pules lateral, not joined. American species.—II, Pule-ouratea. Stipules more 
or less intra-axillary, joined but more or less deeply cut, often to the base. 


Old World species. 
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top of the bud, which in the resting stage is extremely short, as 
in Robinia Pseud-Acacia. The axillary buds are minute, evi- 
dently seldom developed, as the plant is of stout habit and very 
little branched, resting in a small cavity of the axis, and partly 
surrounded by the base of the thick petiole. 

Cedrela sinensis, Juss—The winter-bud is protected by four 
or five modified leaves, the first two of which do not elongate 
very much in spring, while the others become green, but fleshy 
and scarcely foliaceous. All five are broadly triangular and 
entire or slightly emarginate, or the fifth may have rudimentary 
leaflets. These are followed by two perfect pinnate leaves, which 
have broadly dilated bases with no trace of an axillary bud in 
the axil of either. Succeeding ones have a small axillary bud 
that is already well developed while the leaf is still quite young 
and unexpanded. This bud is protected to a great extent by an 
open cavity at the base of the petiole, as in Rhus semialata, Murr., 
R. japonica var. Osbechii, R. Cotinus, Linn., and others. The bud 
likewise remains very small till the following spring. 

The terminal bud is protected mainly by the broad bases of the 
petioles, which remain erect till the lamina has attained some 
size. It dies in winter, or is continued in spring with some diffi- 
culty, and is always later.in commencing to develop than the 
lateral ones. 

In Chloroxylon Swietenia, Linn., the paripinnate petiolate 
leaves are exstipulate, glabrous, persistent; leaflets in numerous 
pairs, small, oblong, entire, obliquely cut away on the posterior 
side towards the base ; petiole slender, subterete, convex above, 
dilated and thickened at the base, thinly scurfy or pubescent, 
articulated with the stem, and green, while all beneath the arti- 
culation is brown. 

The conical terminal bud is covered by three or more subulate, 
succulent, green and pointed scales ; in any case three scales cover 
all the younger members, and some additional protection is 
afforded by the base of one or two of the last-developed leaves. 

The axillary buds are very small, covered by two or more scales 
and closely protected by the dilated base of the petiole. During 


winter many of the leaves fall, leaving the buds unprotected 
otherwise than by the scales. 
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OLACINES. 
This order is exstipulate. 
In Villaresia grandiflora, Fisch., the petioles are short and 
semiterete, not dilated, but grooved at the base; the axillary 
buds, which are small, nestle between the axis and the grooved 


petiole. The terminal bud is also small, and consists of a small 
mass of convolute leaves. 


CELASTRINER. 


Euonymus radicans, Sieb. & Zuce.—The leaves are opposite and 
decussate, but all turned to the upper side of the creeping stems, 
and appearing distichous. In this case they are ovate, generally 
small; but on short erect and stiff branches they are large, lanceo- 
late, regularly decussate, and stipulate. In the bud each pair 
completely covers the younger members; the individual leaves 
are concave or folded longitudinally so as to enclose the younger 
ones, and are half-equitant, narrowed to the base. The resting 
bud consists of six or seven pairs of leaves reduced to the con- 
dition of concave scales, more or less auricled at the base, and 
exstipulate. Sometimes the shoots assume a resting condition 
in summer, forming a bud protected by one or few pairs of 
scales. 

The stipules are small, bi-tri-fid, membranous, colourless, and 
situated at the very base of the leaf, where it is narrowed away 
at that part which develops into the petiole. They soon become 
brown, fall away early ; they are absent from the scales of the 
resting bud. 

Axillary buds arise in the axils of the leaves, while the latter 
are still young and erect at the base, and are sheltered by their 
own scales, by the stem, petioles, and to a slight extent by the 
small stipules. 

Oatha edulis, Forsk., presents us with an interesting case of 
stipules of two kinds on one leaf. 

The leaves are alternate, petiolate, stipulate, elliptic, or obovate- 
elliptic, serrate, coriaceous, glabrous, persistent ; the petiole short, 
semiterete, rather deeply grooved above, prominently edged, 
scarcely dilated at the base, articulated. 

The stipules are of two kinds. The outer set or true stipules are 
subulate, acuminate, ciliate, with a strong midrib, erect, adpressed 
to the axis, and having the anterior half lying in front of the 
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petiole. They are semipersistent, but many of them fall during 
the first winter. The other set of stipules consists of coarse 
fringes or cilia, not unlike the ramenta of ferns, and are intra- 
petiolar, extending in front of the true stipules and the petioles. 
When the outer ones fall, the plant appears to possess these 
fringes only. The ‘Genera Plantarum’ says “ Stipule e ciliis 
paucis,” and seems to refer to these fringes only. 

The terminal bud (at least in the resting stage) is completely 
covered by the true stipules, and further protected by the petioles 
of one or more of the last-developed leaves, which are either small 
or imperfect. 

Cassine is said in the ‘ Genera Plantarum’ to be exstipulate. 
C. Maurocenia, Linn., however, has small, subulate, acute stipules, 
glandular at the margin, erect, gummy in the young stage, 
2-2'5 mm. long, soon becoming brown or black, but persistent. 

The terminal bud in the resting stage is covered by scales or 
imperfect leaves, with stipules which persist after the imperfect 
leaves have fallen. It is also protected by the petioles of the 
last-developed pair of leaves. In the growing stage it is pro- 
tected by the stipules and by the petioles of the youngest 
expanded pair of leaves, as well as by the developing pair when 
there are any in this condition. 


RHAMNEZR. 


In Zizyphus Jujuba, Lam., the leaves are alternate, somewhat 
irregular at the base of the branches, but for the greater part 
distichous, petiolate, stipulate, oval, serrulate, 3-nerved, glabrous 
or thinly pilose beneath, persistent ; petiole short, grooved above, 
not dilated at the base, hairy. 

The stipules are spiny, unequal (that on the upper side of the 
shoots being the longest), straight, sharp, grey with a brown tip. 

The terminal bud consists of involute leaves standing face to 
face, but touching one another by their edges only, and very 
hairy on the back. At this stage the stipules are erect, and 
oceupy the spaces between the leaves; but they ultimately become 
spreading. 

The axillary buds are very small, and nestle between the groove 
of the petiole and the axis. 

The plant is evidently adapted for a dry climate and situation ; 
and the stipules serve to protect it against browsing animals. 
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Zizyphus rugose, Lam., has larger, roundly oval leaves. One 
stipule stands straight out at right angles to the axis, while 
the other remains nearly erect, but incurved towards the axis. 

The terminal bud in the growing state is protected to a slight 
extent by their stipules, but more effectively by the tomentum 
on the underside of the leaves, and by the large size the latter 
attain before expansion. 

In Paliwrus australis, Gertn., the stipules serve two pur- 
poses. They are spiny and dimorphic. On the strong upright 
young stems they are largest and longest, subulate, slightly 
decurved, and equal or nearly so. On the more slender lateral 
shoots with distichous leaves they are very unequal in size and 
dissimilar. Those on the upper side of the branches are the 

‘longer, subulate, long-pointed, straight, ascending in two ranks, 
one to the right and the other to the left, according to the side 
of the shoot on which it is developed. On the lower face of the 
shoots they are short, subulate, and decurved or hooked, and 
arranged in two ranks, as are those on the upper face of the 
shoots. 

In the bud state they are erect, greatly elongated, in fact often 
longer than the leaves to which they belong, acutely pointed, but 
as yet quite soft. Their numbers would afford some protection 
to the leaves in the bud state, as the latter are crowded; but the 
chief object would seem to be that the straight ones protect the 
plants from browsing animals, while the hooked ones would not 
only answer the same purpose, but assist the plant to climb or 
scramble up amongst other bushes or shrubs. 

In Ceanothus rigidus, Nutt., the stipules in the full-grown state 
are triangular, obtuse, short, stout, or thick at the base, rigid, 
pale reddish brown, persistent. 

They attain their full size while still in bud, and while the latter 
is compact they equal the leaves in length. At this stage they 
are ovate and pointed; but as they get older the thinner and 
more membranous part becomes brown and falls away. They 
therefore serve to protect the young leaves in the bud state ; and 
as the internodes become elongated a little behind the growing 
apex, they constitute a good protection to the axillary buds, which 
begin to develop at a very early stage of the growing shoot 3 in 
fact, they are almost coevai with the terminal bud, developing 
one or two pairs of leaves on very short shoots in the axils of the 
leaves of the primary axis, and then in the majority of cases become 
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arrested, although a large number of them on the stronger stems 
elongate, forming branches. 


SAPINDACER. 


The Sapindacew are generally exstipulate. 

Paullinia forms an exception. The leaves are alternate, 3-4 
times pinnate, petiolate, stipulate, evergreen, pubescent while 
unfolding, but afterwards glabrous, or nearly so, or sparsely 
pilose ; petiole subterete, shallowly grooved above, densely pubes- 
cent with curled or hooked hairs; thickened, and pulvinated at 
the base. 

The stipules are moderate in size, subulate, acute, pubescent. 

The segments of the leaves are separately involute or im- 
perfectly conduplicate, and, with the branches incurved, form 
a clavate mass. The stipules attain full size, or nearly so, in 
the bud, and occupy the space between the axis and each 
leaf. 

Serjania contains some species which are exstipulate; but 
S. Caracasma, Willd., has small subulate stipules, which often 
persist after the leaves have fallen. 

In the Maples, where stipules are absent, the bud is protected 
by scales which, as Goebel has shown, represent a broadening of 
the leaf-base with, at the same time, suppression of the upper 
part. 

In Melianthus major, Linn., the leaves are imparipinnate, alter- 
nate, stipulate, with the leaflets more or less decurrent upon the 
midrib, especially the uppermost pair. 

The stipules are large, foliaceous, adnate to the petiole for 
the lower half of their length or more, free from the petiole in. 
the upper portion, but intrapetiolar and connate almost to the 
apex, which is bidentate, decurrent below the insertion of the 
petiole, adnate to the stem, amplexicaul, and connected at the 
base on the posterior side by a slight rim, glaucous, glabrous ; 
the upper free portion is ovate. 

These stipules do not protect their own leaf, but are completely 
rolled round all the younger members of the terminal bud, and 
even slightly overlap one another, as in Leea coccinea, Planch., 
and Bucklandia populnea, R. Br. Their being decurrent upon 
the stem enables them the more completely to enclose the bud. 
Their own leaf nearly attains full size before they themselves 
unfold. After they spread open they only afford partial shelter 
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to the axillary bud, which receives some protection from a deep: 
groove in the petiole, extending as far as the adnate portion of 
the stipule. 

Staphylea pinnata, Linn.—The winter-bud is already well deve- 
loped by the end of July, and is protected by two pairs of leaves 
reduced to the condition of scales, the outer pair of which are con- 
duplicate over the bud, slightly imbricate, and each scale covering 
about half the bud. The inner pair are unequal in size, and each 
is involute so as to cover about three-fourths of the bud indepen- 
dently of one another, except that one is for the most part covered 
by the other. 

The leaflets of the imparipinnate leaves are involute in the 
bud, forming linear-subulate pieces, and stipellate. The stipelle 
‘occupy the spaces between the pairs of leaflets. The stipules 
are lanceolate or subulate, and similar to the leaflets except that 
they are merely concave (not involute), membranous and ciliate- 
serrate at the edges, with one half of each in front of the leaf, 
while the other halves occupy the rather wide interpetiolar 
spaces. They are as long as, or longer than, the next younger 
pair of leaves, and fold over them, thus protecting as well as filling’ 
those spaces over the backs of the next younger pair of leaves. 
They do not increase in size after the expansion of the leaves,, 
but become brown and caducous. 


ANACARDIACED. 


Rhus aromatica, Ait.—Leaves pinnately trifoliolate, alternate, 
or on the first two lateral shoots very frequently opposite, ex- 
stipulate. The petiole is dilated and concave at the base, enclosing 
and protecting the axillary buds, which are developed even in 
spring and early summer. 

The leaves are sessile or subsessile in bud, hairy, and. 
protect one another. The terminal bud dies in winter, 80 that 
all the young shoots next year are developed from the axillary 
buds. 
The concave base of the leaf is persistent, the petiole becoming 
disarticulated from it in autumn. It swells up and forms a pro- 
tection to the winter-bud, which has one or two imperfect leaves, 
but no true scale uponit. The edges of the concavity are pressed 
against the stem during the growing-period, completely covering: 

LINN. JOURN.—BOTANY, VOL. XXX. 2M 
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the axillary bud; but in the following spring, after the leaf has 
fallen from it, an outgrowth is produced from the stem itself in 
front of the pedestal, and this rim, together with the pedestal, 
forms a lipped cup enclosing the buds just about to develop. 


Lreuminosz. 


In Petteria ramentacea, Sieb., the leaves are alternate, stipu- 
late, digitately trifoliolate, petiolate, densely tomentose in the 
young state, and silky above, but subglabrous when mature, 

The stipules, which have been described as small and obtuse or 


younger ones, as well as the rudimentary flower-buds where such 
exist. All are likewise densely covered with a tomentum. 
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really the modified pedestals with the free lobe or teeth repre- 
senting the stipules. The latter in this case are not spiny. 
The lower internodes of the axis proceeding from this bud are 
not developed, and the crowded bases have oblong membranous 
scales with a thicker and darker midrib, but entirely without 
spines. 

The axillary buds are protected by one scale like that of the 
terminal winter-bud, and by one or two perfectly developed leaves 
having short, subulate, spiny stipules. 

There are therefore three kinds of stipules: namely, the short 
membranous ones like teeth surmounting the scales of the 
winter-bud ; the oblong, elongated, and membranous ones of the 
crowded or fascicled leaves ; and the subulate spinescent ones of 
‘the leaves on the elongated shoots. The first two kinds protect the 
winter-bud and the base of the summer growth respectively ; but 
the pedestals to which they are attached play the most important 
part of this duty on account of their much greater size. The 
spinescent stipules are soft when quite young, and assist in pro- 
tecting the growing bud; but as they become spiny, their object 
is obviously to protect the plant as a whole from browsing 
animals. 

In Lathyrus Clymenum, Linn., the first three leaves of the 
seedling are small, scale-like, ovate, acute, sessile, and semi- 
amplexicaul, with the stipules represented by a small tooth 
on each side. Those of the first leaf are above the middle; of 
the second leaf at the middle; and of the third leaf below the 
middle. Strong axillary buds are produced in the axils of these 
leaves. 

The fourth and succeeding leaves are distichous, as well as the 
first three; but they are lanceolate, acuminate, and without 
apparent stipules, carinate beneath, with three or four nerves on. 
each side of and parallel with the midrib, ending in a small 
auricle or blunt tooth at the base, and then decurrent upon the 
stem, forming two wings with a ridge between them on the other 
two faces. The leaves are convolute in bud, enclosing all the 
younger members, and not expanding till they attain considerable 
size. The basal auricles facilitate the folding. 

These wings are evidently winged petioles, without leaflets, 
and the stipules wholly adnate to them, with exception of the 


basal teeth, which would appear to represent the auricles of the 
2m 2 
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stipules met with in other species. All the lateral nerves of the 
leaf arise from a short one which curves outward and downward 
from the base of the leaf, and runs down the margin of the wing 
of the stem. 

Bentham, “ On the Mimosex,’ Trans. Linn. Soc. xxx., 
refers to the stipules; on p. 341 he says, spinescent sti- 
pules are met with in various groups, especially in the Acacize 
Gummifere and Pulchelle, and a few Phyllodinee and others, 
and, as far as has been observed, are always independent 
of physical conditions. In the Acacize Gummifere, whether 
from tropical America, Africa, or Asia, they offer the curious 
phenomenon of an extraordinary development of some of the 
pairs, or sometimes of nearly all of them, assuming the aspect of 
horns of cattle. Such horn-like enlargements are most general 
in dry hot regions; but, as far as the information of collectors 
can be relied on, many of the specimens thus affected are from 
the richest moist forest-regions of tropical America. They 
never appear to affect the whole of the stipules of any one bush, 
varying in degree of development in the several pairs of stipules 
of the same branch, but affecting special forms and tinges of 
colour, from an ivory-white to a livid purple, for each species. 
They are generally hollow, with a small opening, and in America 
at least are usually tenanted by colonies of stinging ants (as 
in the case of the common bull’s-horn Acacia) (see Belt’s 
‘ Naturalist in Nicaragua,’ p. 218). 

The “ stipelle ” sometimes present at the base of the pinney 
of a compound leaf, Bentham uses as a serial character in his 
subdivision of the genus Mimosa (I. c. p. 389). 

In Crotalaria the presence or absence of stipules; their shape 
and position are of systematic value in the subdivision of the 
genus. In one series they run down the stem, forming wings as 
in OC. stipularia, Desv. 


In Oxytropis union with or freedom from the leaf-stalk serves 
the same purpose. 

In Macherium, a large tropical American genus, the stipules 
are often converted into thorns, which may be bent backwards to 
aid the plant to climb (see Schenck, ‘ Beitriige zur Biologie u. 
Anatomie de Lianen’), 

Urban, in a monograph, “ Morphologie der Gattung Bauhinia,” 
in Bericht deutsch. Botan. Gesell. iii. (1885), says:—* The 
stipules are always present by the insertion of the leaf, and com- 
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pletely free from each other and the petiole. It is worthy of 
mention that in the climbing species of different sections they 
are almost always tolerably broad, in the remainder generally 
Iinear-subulate.” Intrastipular thorns also occur, arising from 
intrastipular trichomes. Such are found also in Olneya. 

Bower (on Humboldtia laurifolia, Vahl, in Proc. Phil. Soc. 
Glasgow, xviii. p. 324) describes the peculiar stipules in this 
myrmecophilous plant. They consist of two parts—a lower 
sagittate part with 4-6 glands on its upper surface, and an ovate- 
lanceolate part with one or more glands on the lower surface; they 
originate from only two outgrowths at the base of the leaf-stalk 
before the pinne. 


RosacEs. 


In my previous paper I have already alluded to various inter- 
esting cases presented by species of this order. To these I have 
now several additious. 

In Prunus prostrata, Labill., the stipules are slightly connate, 
converging, intrapetiolar, fringed. Stipules inserted on the 
pedestal of the petiole only, then coming in front of the latter 
they unite with one another, and are therefore practically intra- 
petiolar ; they are connate for a little way only, and then run out 
into two slender, erect, acute, linear, and more or less glandular 
filaments 4-7 mm. long. In the rounded sinus of the fork the 
glands are more or less developed into slender teeth; on the 
lateral and free side of each they are more or less pronounced, 
and one of them (seldom more) runs out into a slender fila- 
ment 1-3 mm. long. This filament recalls the lateral and basal 
spur or branch of the stipules in Lathyrus, and either extends at 
right angles to the main body of the stipules or is clasped round 
the stem. 

The object of these peculiar, intrapetiolar, and connate stipules 
is evidently for the protection of the axillary buds which they 
closely invest. They are also closely lined with silky hairs on 
the inner face; and the lateral filaments or spurs, when rolled 
round the shoot, seem designed to assist in holding the stipules 
in position. The stipules as a whole are more persistent than 
the leaves to which they belong; and as the petiole becomes dis- 
articulated at the point where the stipules cease to be adnate to 
the pedestals, the leaf appears at first sight to be an outgrowth 
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from the back of the stipules. All these facts point to the con— 
clusion that the object of the stipules is to protect the axillary 
buds, which are well developed even on the young and still growing. 
shoots. 

In the young state the free edge of the stipules below the 
lateral branches is distinctly glandular and serrate. As the ter-- 
minal bud is approached, the sheath and glandular serratures 
are relatively very large, and render material service in pro-- 
tecting the terminal bud, while the lateral ones at this stage are 
not yet evident, The lateral tooth, designed to lengthen into the 
branch or filament above mentioned, is short and erect at this 
stage. The leaf is sessile or nearly so, compactly conduplicate, 
and lies between the stipules with its edges to the axis. 

The stipules appear to be distinctly intrapetiolar even in 
the earliest stages, as far as the connate portion is concerned,,. 
the free portions being right and left of the lamina. The latter 
is strictly conduplicate at a very early stage, and considerably 
longer than its stipules. 

In Prunus domestica (var. economica), Linn., the stipules of the 
elongated shoots are lanceolate-linear, acuminate, glandular-ciliate, . 
with a lateral slender lobe near the base on the posterior side,. 
inserted on the pedestal below the insertion of the leaf, and not 
adnate to the petiole, 5-8°5 mm. long ; the lateral lobe proceeds 
nearly at right angles from the main body of the stipule, curves 
round the stem, and measures 1-3°5 mm. long. The young 
axillary buds are well protected by the base of the petiole and 
the stipules. The lateral lobes and the glandular-ciliate stipules. 
may be compared with those of P. prostrata, Labill., from which 
they differ, however, in not being intrapetiolar nor connate. 

In the bud the stipules assist in protecting those portions of 
the terminal bud where the lamina of the leaf narrows into the 
short petiole ; the lateral lobes are ascending at this stage of their- 
growth and relatively short. 

In Rubus australis, Forst., the stipules are minute, sometimes 
wanting, while the leaves are reduced to midribs with linear 
leaflets. 

The stipules are seated on the upper edge of the pedestals, . 
small, subulate, almost filiform, elongating as the leaves attain a 
greater size, and sometimes wanting ; they resemble a colourless. 
gland in the earlier stages, and ultimately disappear. Like the 
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leaves, they seem to be reduced to a mere rudiment or a remnant 
of what they have been in the ancestral form of the plant, in order 
to accommodate themselves to a dry climate. Stipules generally 
seem to be less necessary under such conditions. 

In winter, the leaves exhibit no evidence of stipules. 

In Geum rivale, Linn., the stipules are of two forms. Those 
of the radical leaves are of considerable length, and as a rule 
entirely adnate to the dilated grooved petiole, forming a mem- 
branous, colourless, ciliate margin, tapering into a petiole at 
their upper end, and sheath-like. Occasionally one of them is 
free at the upper end, and subulate and foliaceous. 

The stipules of the cauline leaves are foliaceous, but small and 
incised like small segments or leaflets, and semiamplexicaul. The 

‘ lower ones are adnate to the petiole for more than half their 
length, the middle ones for one-third, and the uppermost ones on 
the small leaves or bracts for two-thirds. The lamina of the 
latter is lmear, and very much smaller than the stipules. 

In G. urbanum, Linn., the stipules of the radical leaves are 
apparently always adnate to the dilated grooved base of the 
petiole, red or pale green, and more resembling a sheath than in 
the case of G. rivale. 

Those of the cauline leaves are very large, foliaceous, cuneate, 
serrate or lobulate, and serrate along the upper end, narrowed 
to the base, and adnate to the petiole by their narrow base 
only. They are often larger than the lateral leaflets or seg- 
ments of the lamina, and on the uppermost leaves larger than 
any of the segments of the lamina. Besides performing the usual 
function of stipules in the protection of the terminal and axillary 
buds, they likewise act as supernumerary leaflets, and might 
practically be regarded as small leaves. 

Rubus rhamnifolius, Weihe & Nees.—Leaves alternate, 
petiolate, stipulate, digitate, with 3-5 cordate subtomentose and 
glandular leaflets ; petioles grooved above, dilated and thickened 
at the base, aculeate, hairy and glandular. 

Winter-buds mostly lateral, covered with scales. The pro- 
gressive forms of the stipules may be seen by examining the 
young shoots when 2-3 cm. long. The outer scales are short and 
seem to consist of the base of the petiole with the stipules com- 
bined. A few of the innermost scales are ovate, elongated, and 
trifid, the lateral teeth or lobos being stipules. One or two 
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perfect leaves with three small leaflets and subulate stipules 
follow; the stipules become free at or above the middle of the 
petioles. Succeeding leaves are much larger, with lanceolate or 
linear-lanceolate, foliaceous, subtomentose stipules. ; 

The growing bud is made up of numerous leaves, with con- 
duplicate leaflets again strongly plicate along the course of the 
lateral nerves. The three central leaflets are nearly parallel; 
but the lateral pair are slightly in front of the terminal one. 
The basal pair are folded and imbricate over the face of the 
middle pair. The stipules are narrow, but nearly of their full 
length, though shorter than the leaflets, and occupy the space 
between the leaf and the axis. The protection they afford is only 
partial, and the tomentum on the back of the leaves must assist 
considerably. 

The axillary buds are amply protected in their early stages by 
the dilated base of the petioles and the stipules; the latter are, 
however, too high up the petiole to be of much service, so that 
the terminal or growing bud is most benefited by them. 

R. suberectus, Anders.—Five or six of the larger and more 
elongated scales of the winter-bud are tridentate or trifid, but 
shorter than those of R. rhamnifolius. One or two small, but 
otherwise perfect leaves follow, and have triangular or ovate 
stipules inserted not far from the base of the petiole. The 
succeeding leaves are full-sized, with lanceolate, then linear- 
lanceolate stipules, free almost to the base of the petiole; they 
protect more of the growing bud than in 2. rhamnifolius, owing 
to the axis being thinner and the bud smaller. 

The axillary buds are protected by the base of the petiole, 
which long remains erect or sharply ascending. The stipules 
also render more assistance in this case, as they bridge over the 
space between the petiole and axis, and being more or less rolled 
round they cover a considerable portion of the latter. 


Stipules of two or three forms. 


Potentilla simplex, Michx.—W inter-bud subterranean, covered 
by several broad or dilated tridentate scales, consisting of the 
petiole and the adnate stipules. The middle tooth is frequently 
tridentate, representing the lamina, in which case the scales 
consist of the whole leaf modified. 


The stipules of the radical leaves are membranous, adnate to 
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the dilated base of the petiole for two-thirds of their length, and 
clasp the bud, with narrow, free, apical portions. 

The cauline leaves have much shorter sheaths and the stipules 
are more or less connate at the base, forming a cup round the 
axis. They are adnate to the petiole for one-third to one-half 
their length. The middle cauline leaves are often opposite and 
connate at the base in a decidedly cup-like manner. The upper 
cauline leaves are often reduced to a simple leaflet, with their 
stipules, in which case the stipules are more foliaceous and often 
as large as the solitary leaflet. 

The hibernating buds are mostly, if not all, axillary, and are 
covered by numerous pairs of leaves (apparently in their entirety) 
reduced to decussate imbricate scales. The lamina is represented 
by 1-3 or more apical teeth; and the stipules are reduced to a 
small tooth on each side of the scale some distance above its base. 
The buds are therefore well protected. The stipules, though 
potentially present, are functionless. 

Alchemiila alpina, Linn.—Stipules 1-2 em. long, adnate to the 
petiole for the greater part of their length, and connate almost 
throughout along their posterior edges, where they are merely 
emarginate, the upper third of their length being intrapetiolar ; 
covered with adpressed silky hairs, as are the stems, petioles, and 
underside of the leaves. They thus form along sheath enveloping 
the short stems, whose internodes are but slightly elongated, and 
amply protect not only the terminal bud, but the axillary ones, 
which are very freely produced. As the main axis thickens and 
the axillary buds elongate, the stipules split regularly or irregu- 
larly throughout their length along their posterior edges, and 
frequently the anterior edges likewise as far as the petiole, but 
still remain attached to the latter. The first pair of stipules on 
the axillary branches are precisely like those on the main axis, but 
they have no trace of lamina nor petiole in the sinus. The axillary 
branches bear the flowers, and their upper stipules are shorter, 
with the free portion foliaceous and deeply incised along the 
upper edges, as well as more deeply cut on their posterior edges. 

In Pyrus baccata, Linn., var. microcarpa the stipules are per- 
sistent and heteromorphic. On the elongated and strong-growing 
shoots they are lanceolate, acuminate, serrate, foliaceous, shortly 
petiolate or stalked, adnate but a short way to the side of the 
short dilated base of the petiole, and having a very much smaller 
lobe on the posterior side of their stalk. These small lobes are 
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more or less completely cut down to the petiole of the stipule, 
or they may even have a short stalk of their own. Near the base 
of the shoot the stipules fall away much earlier than their leaves. 
They measure from 1°4-3'2 em., the largest being towards the 
top of the shoot, and their lateral lobes vary from 1°5 mm. to 
9°5 mm. in length. : 

At the base of the moderately long, spur-like shoots the stipules 
are small and tooth-like. A little above this they are subulate, 
acuminate, and fall early. Those of the uppermost leaves are 
adnate to the base of the dilated or sheathing portion of the 
petiole for a distance of 3-4 mm., and the free portion is linear, 
slender, almost filiform, but a little dilated above the middle, and 
slightly glandular-serrulate. 

Very short spurs or shoots about 24 cm. long have less deve- 
loped stipules. The lowermost ones are tooth-like, with generally 
prominent glands. The uppermost ones are comparatively broad, 
but adnate to the petiole for the greater part of their length, 
forming a sheath ciliated at the edges and protecting the terminal 
bud; the free portion is tooth-like or ovate, according to its size, 
gradually becomes brown, and falls away before the leaves. 

The two outer scales of the winter- or resting-bud are roundly 
ovate, tridentate, and cover about half the bud ; the middle tooth 
is truncate and represents the base of the petiole. The third 
scale has the middle tooth pointed ; the fourth and fifth are closely 
ciliated at the edges and each covering two-thirds of the bud, 
but otherwise similar to the previous one. The sixth and seventh 
scales are trifid, each covering three-fourths of the bud, with the 
stipules broader than the middle tooth. The eighth and later 
ones are much narrower, tripartite, with a very short sheath, 
loosely arranged around the central axis and constituting true 
leaves. The stipules vary from ovate to subulate, and are about 
equal in length to the middle division, which is conduplicate and 
represents the lamina. In the younger leaves the lamina is 
rather longer than the stipules, and glabrous or nearly so, while 
the stipules are hairy. 

The stipules of the species of Pyrws are generally deciduous 
and less persistent than the leaves; but those of P. Aucuparia 
as well as P. baccata var. microcarpa persist as long as the 


leaves themselves, at least on the strong and elongated, leafy and 
barren shoots. 
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In Pyrus Aucuparia, Gertn., the stipules of those shoots are 
adnate to the petiole for about half their length, forming a broad 
sheath. The free portion is dimidiate, leafy, semiorbicular or 
semiovate, dentate, and somewhat spreading. They serve to 
protect the axillary buds, at least in their early stages, and the 
terminal bud while in the growing stage of the shoot. The 
stipules of the uppermost leaf of the same shoot are similar to, 
but smaller than, the others, or the free portion may be ovate, 
acute, and finely serrate. 

Even as early as August the buds for the succeeding year’s 
growth are well-developed. In a well-developed terminal bud (a 
flower-bud) the outer scale, which encloses a considerable portion, 
is short, truncate, and consists of the dilated base of the petiole 
combined with the adnate portion of the stipules, the lamina of 
the same being wanting. 

The second scale is 11 mm. long, more pointed and emarginate, 
the points representing the free portion of the stipules; the 
third and fourth scales are as long, but tipped by the densely 
tomentose arrested lamina of the leaf. ‘The fifth to the seventh 
inclusive consist of well-developed leaves ; the stipules are half- 
ovate, finely crenate on the posterior edge, acute, and appear 
like the lowermost pair of leaflets, but differ in being flat and 
thinly hairy on the back. The sheath is greatly reduced in 
length. The leaflets of these leaves are closely conduplicate, 
compactly imbricated, and densely covered all over with long 
silky hairs. 

In the axils of the true scales is a dense fringe of linear yel- 
lowish glands exuding a viscid juice. They are not confined to 
this position on the true leaves, but occur also at the base of each 
leaflet. They are greatly elongated, drawn out to a fine point, 
and feathery in the upper portion, like the tailed achenes of 
Clematis and some Anemones. These glands, since they exude a 
liquid, would be of a protective nature like those of the buds of 
the Horse-Chestnut. 

The eighth leaf is very much smaller and less perfectly 
developed than the previous three, and a few of those that follow 
form small leaves at the base of the principal branches of the 
inflorescence. The rest are bracts at the base of the smaller 
branches of the inflorescence, and fall early. 

The stipules above described on. the flowering shoots remain 
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small, ovate or subulate, become brown and withered up, and 
generally fall before August. 

In Crategus Oxyacantha, Linn., the stipules on the leaves of the 
short lateral spurs and those at the very base of the elongating 
shoots are minute and tooth-like, or subulate, soon becoming 
brown and falling early. Those on the elongating shoots vary 
from unilateral, falcate, serrated, small, but foliaceous organs, to 
large, half-cordate, simply or doubly serrate, shortly stalked, 
foliaceous, much reticulated organs, with the principal nerves 
radiating from the base of the lamina and passing into the principal 
teeth. Thus there are at least three distinct types of stipules. 

Exochorda grandiflora, Lindl., as already mentioned (Journ. 
Linn. Soc., Bot. xxviii. p. 231), is exstipulate, though the scales of 
the winter-buds are tridentate at the apex, representing perhaps 
the petiole and stipules. On the other hand, in #. Alberti, 
Regel, the leaves have well-developed foliaceous stipules, which 
are obliquely oblong, often or always unequal in size, almost 
dimidiate, with the midrib or principal nerve marginal on the 
lower half of the anterior side, and a short distance within the 
margin in the upper half and excurrent at the apex, forming a 
short tooth. Their texture and colour is the same as that of the 
leaves. Their position on the petiole varies ; sometimes they are 
close to the base, while at others they are very near the lamina. 
Some leaves have stipules on one side: they appear therefore to 
be derived from the lamina rather than from the sheath. The 
stipules of this genus therefore differ much from those of other 
Rosacee. 

Rosa simplicifolia, Salisb., has no stipules, but the petiole has 
a thin margin, continuous with the lamina and dilated at the base 
where it protects the axillary bud. Itis, however, never separated 
in any way from the petiole. There are one or two short capitate 
glands on each edge. There are no other glands on the leaf 
except at the tips of some of the teeth. Dr. Masters, however, 
informs me that the fibrovascular bundle intended for the stipules 
still exists, indicating that they existed formerly. 


SAXIFRAGEAR, 


In this family the shrubby species are generally without 
stipules. In Brexia, however, though it is generally described as 
exstipulate, the leaves while in the bud have fairly developed 
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stipules. They are triangular-subulate, but too small to afford 
much protection. In Davidsonia pruriens, F. Muell., the stipules 
are much larger, reniform, sessile, doubly incise-serrate and 
hairy like the leaves, and afford substantial protection to the 
young bud. 

Wiesner, in his ‘ Biologie der Pflanzen,’ gives a good figure of 
bud-protection in Philadelphus Coronarius, Linn. The axillary 
bud is protected by a portion of the leaf which remains after 
leaf-fall and forms an almost closed chamber (p. 41, fig. 30). 


CRASSULACES. 


The buds are well protected by the bases of the thick sessile 
leaves. 


HAMAMELIDER. 


I have already * described the large ovate stipules of Bucklandia. 
Those of Liguédambar formosana, Hance, are very different, being 
subulate-linear, acuminate, slender, ciliate, inserted on the edge 
of the petiole at the base of the latter in the early stages, but 
ultimately carried a little way above the base by the elongation 
of the petiole and extending to the base by a very narrow rim. 

The leaves are alternate, palmately 3-5-nerved and lobed, 
serrate, hairy on both surfaces and folded along the principal 
nerves when in bud, ultimately glabrous or nearly so ; the petiole 
is subterete, dilated at the very base, shallowly ridged and 
furrowed, the groove on the upper surface being slightly more 
defined. 

The terminal bud in the growing stage consists of numerous 
leaves neatly folded up as stated above. The older protect the 
younger and the stipules also assist. They are about half as 
long as their own leaf while that is still sessile or subsessile, but 
as long as the next younger leaf, the edges and more tender parts 
of which they protect. Ah ¢ 

The axillary buds arise close to the apex of the axis and are 
covered by the still erect and dilated base of the petiole and by 
the stipules. They become more exposed when older. 

Disanthus, a monotypic genus from Japan, has also linear 
stipules, while in the allied genus Rhodoleia they are absent. 


* Journ. Linn, Soc., Bot. xxviii. p. 238. 
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HALORAGER. 


This order is said to be exstipulate except in the case of 
Gunnera, where the stipules * are adnate to the petiole. In G. 
scabra there does not appear to be anything like true stipules, 
but the crown of the plant is furnished with numerous scales 
similar to those of many ferns, but variously and deeply lacerated, 
with strong branching ribs corresponding to the divisions. They 
seem to be irregularly arranged round the crown or bud which 
they cover, imbricating and forming ashortly conical mass. They 
persist after the leaves have decayed, and protect the bud in 
winter. As they are attached to the rootstock below the insertion 
of the leaf, they appear to belong to the former and le in front 
of the petiole as well as behind it, but are not distinctly attached 
to either surface. 


CoMBRETACER. 


Quisqualis indica, Linn., is exstipulate. The lateral buds nestle 
in the axils of the petioles, and are densely hairy. The first leaves 
are almost reduced to bracts. 


ONAGRARIER. 


The Onagraries are generally said to be exstipulatet. Ihave 
already (J. c. p. 240) described the stipules in Fuchsia excortica. 

In Fuchsia Riccartoni, Hort., the leaves are opposite or three 
in a whorl, subsessile in bud, afterwards petiolate, stipulate, 
articulated with a pedestal which in an early stage of the growth 
of the shoots becomes fleshy and much swollen. The stipules are 
small, subulate, acuminate, with an ovate base which is persistent 
and fleshy, while the slender tip soon falls away. They are inserted 
upon the pedestal and occupy the space alongside of the short 


* Petersen (Engler & Prantl, ‘Pflanzenfamilien,’ iii. Teil, 7 Abth. p. 227) says:— 
“In G. chilensis, Lam., the stipules are numerous in the leaf-axil, and are 
arranged in several rows before the leaf-base; in G. magellanica, Lam., they 
form an ochrea.” 

t Raimann, who describes the family for the ‘Pflanzenfamilien, says :— 
“Stipules are absent in most Onagracer. Fuchsia, Hawya, and the Jussice 
a small, subulate, deciduous stipules, as also has Circea” (iii. Teil, 7 Abth. 
p. 201). 
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young petiole. Atthis stage they protect the axillary buds, which 
are very advanced, and also to some extent the terminal bud. 

Jussiea is also stipulate. 

In Jussiea acuminata, Sw., the leaves are narrowly elliptic, 
alternate, stipulate, tapering to a petiole-like portion, which is 
narrowly winged to the base, so that the leaves may practically 
be considered as sessile. The stipules are subulate, acute, 0'5- 
1 mm. long, tumid at the base, green with a black tip, soon 
becoming entirely black, and possibly glandular, inserted on the 
persistent pedestal of the leaf and remaining even after the latter 
has fallen. 

The terminal buds are protected by the leaves, which are quite 
sessile at this stage, and firmly conyolute from the edge to the 
midrib, linear, and crowded inasmall cone. The stipules occupy 
the space where the leaf is much narrowed at the base, and would 
assist to a smal] extent in protecting the younger members of 
the bud. The axillary buds on the upper part of the shoots are 
developed early, and are protected by the base of the leaf before 
this fully expands. 

In Otrcea Lutetiana, Linn., the leaves are opposite, decussate, 
with petioles dilated at the base and connected by a transverse 
rim, stipulate. On the subterranean nodes the leaves are reduced 
to short triangular scales, and their stipules to small glandular 
points, or they are inconspicuous. The stipules of the first and 
second node are scarcely larger. Those on succeeding nodes are 
subulate, acuminate, with slender points, but still comparatively 
small, and all are inserted upon the edge of the transverse rim 
connecting the petioles. 

In the very young bud the stipules are well advanced and le 
between the edges of their own leaves and against the back of 
the next younger pair, which they equal in length. This is the 
only stage where they may be said to afford any protection to 
the terminal bud. When the leaves get to some size the stipules 
lie against the back of the petioles of the next younger pair. 
The leaves attain some size before expansion and the older protect 
the younger. The stipules appear to be of glandular origin and 
resemble those of Fuchsia excortica, F. Riccartoni, &c. Axillary 
buds are protected by the dilated base of the petiole. 

In C. alpina, Linn., the stipules of the two lowest pairs of aerial 
leaves are very small and giandular 3 those of the two succeeding 
pairs form larger glands. Sometimes the subterranean ones 
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equal in size those of the upper cauline leaves, and in such cases 
they are tipped with a capitate gland. The rest resemble or agree 
with those of Circea Lutetiana. 


TURNERACES. 


In Turnera aurantiaca, Benth., the leaves are alternate, stipu- 
late, oblong, regularly incurvi-nerved, subcoriaceous, covered with 
adpressed hairs in their younger stages, glabrescent as they 
become fully developed; the petioles are short, terete, slightly 
dilated at the base and articulated with a slight pedestal on the 
stem, and furnished with two large glands a little below the base 
of the lamina. The stipules are small, subulate, hairy like the 
leaves, and caducous. 

The terminal bud is covered by three leaves, which are con- 
duplicate, slightly imbricate, and finely plaited along the course 
of the incurved lateral nerves. The stipules do not occupy the 
sinus between their own leaf and the younger ones, but lie over 
the latter, and being small, can afford but little protection. 
Axillary buds are somewhat sheltered between the stem and the 
petiole, but are more efficiently protected by their own covering 
of hairs. 

Turnera ulmifolia, Linn., var. elegans, Otto, has the leaves 
lanceolate-elliptic, alternate, tapering into the petiole, pubescent 
above and on the nerves beneath; petiole short, slender, bi- 
glandular in the middle, densely pubescent, very slightly dilated 
at the base. I could see no stipules. 

The terminal growing bud consists of numerous leaves folded 
along their middle and involute at the edges, and standing erect 
round the younger members, thus protecting them.. They attain 
considerable size before expanding. Their petioles and principal 
nerves are densely covered with an adpressed pubescence, which 
in itself must afford a considerable amount of protection. At 
the very base of the petiole, on each side of it, is a denser tuft of 
longer hairs in the position where stipules should be, and as is 
the case in 7. awrantiaca. 

The axillary buds are also protected in their young stages by 
the petioles and the clothing of hairs already mentioned. 


FIcomIDEs. 


In Letragonia crystallina, L’ Hérit., the leaves are broadly ovate 
or triangular, fleshy, alternate, exstipulate, petiolate, densely 
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covered on both surfaces with sunk gland-like globules of watery 
tissue, and in the young state bearing raised bodies of the same 
nature. The broad petioles are grooved above, slightly dilated 
at the base, and decurrent upon the stem, forming shallow ridges ; 
the lamina is also decurrent upon the petiole. 

The terminal bud is conical, strongly angular, and protected by 
three or four leaves that are concave at the base and slightly 
revolute at the edges, but otherwise nearly flat, and sessile or 
subsessile. 

There are three axillary collateral buds placed antero-posteriorly- 
A solitary flower-bud lies next the stem, and in the middle isa 
leaf-bud well advanced ; a second leaf-bud arises in front of the 
latter and close to the petiole by the groove of which it is partly 
protected. It arises at a considerably later period than the 
other two that are already well advanced and protected by the 
leaves of the terminal bud while they are still erect. The 
whoie conformation of the plant with its fleshy, crystalline leaves 
and fleshy stems is evidently intended as a safeguard against 
drought. 

Mesembryanthemum blandum, Haw., has the leaves opposite, 


Fig. 4. 


Mesembryanthemum multipunctatum, ad nat.—/, /, pair of leaves connate, and 
sheathing in their lower half; p, from this point to the base the leaves are 
attached to the axis, and axillary buds arise exactly at this place; a, axis ;. 
yl, next younger pair of leaves. 


triquetrous, 8-5 cm. long, rounded on the dorsal edge, very 

shallowly grooved on the upper surface, more decidedly so at the: 

base, and connate there, forming a sheath 3-4°5 cm. long, which. 
LINN. JOURN.—-BOTANY, VOL. XXX. 2N 
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remains green after the stem it encloses has become ripened and 
brown. The middle line of the sheath, that is the line of junction 
of the two sheaths, becomes brown with age while the thicker 
portion is still green. 

Besides the sheath, the terminal bud is protected by the leaves 
remaining erect and closely compacted together till they attain 
considerable size, and are permanently ascending. The axillary 
buds are protected between the leaf and the axis. Their leaves 
also remain erect for a long time. 

In Trianthema the opposite leaves of a pair are joined by a thin 
membrane. 

Oypselea has membranous stipules. 

In Telephium Imperati, Linn., the leaves are stipulate, alter- 
nate, oblong or subelliptic, entire, glabrous, glaucous, with a 
distinct midrib, but the other venation obscure, and narrowed 
to a very short petiole. 

The stipules are ovate or roundly ovate, obtuse, scarious, 
nerveless, colourless, glabrous, intrapetiolar, adnate to the base 
of the short petiole, very broad and overlapping one another 
considerably on the contiguous sides, auricled at the base on the 
posterior side. The internodes being very short, the leaves are 
much crowded together on the young stems, so that the latter 
are completely enveloped by the adpressed stipules. The stems 
branch at the base, but little, if at all, upwards, so that the 
stipules have only the terminal buds of each shoot to protect. 
The outer leaves of the bud are about twice as long as their own 
stipules, lying in front of them, but a large number towards the 
centre only equal their stipules in length. The epidermal cells 
of the stipules are very wavy or curved, while those of the leaves 
themselves are shorter and polygonal. The stipules protect the 
tender young stems and their terminal buds. 


ARALIACER. 
Stipules adnate to petiole, connate, persistent. 


In Aralia elegantissima, Veitch, the persistent stipules are 
adnate to the base in the lower half, then becoming free, intra- 
petiolar, and forming a connate, emarginate piece fitting closely 
to the stem, to which their inner face conforms. 

The terminal bud is protected by several pairs of overlapping 
stipules rolled round it. All the leaves so protected are younger 
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than the stipules which surround them, no leaf deriving any 
protection from its own stipules. 

Axillary buds are not developed into shoots upon young plants, 
but where they might occur they are protected by the stipules, 
which often persist after the leaves have fallen. 


Stipules convolute ; base of petiole amplexicaul. 
Mackinlaya macrosciadea, ¥. Muell.—The stipules are adnate 
to the dilated base of the petiole, but free for more than half 
their length, the upper portion being intrapetiolar and connate 
along the anterior, but free along the posterior edges. The 
margins only are membranous, the rest being fleshy, involute, 
overlapping by their free edges, curved inwards towards the axis, 
_ and persistent. They are about 2°8-8 cm. long, the free portion 
being 2°2 cm., and permanently rolled together, resembling a 
small horn. 
The terminal buds are surrounded or enclosed by the dilated 
base of the petiole and by the convolute stipules of the upper- 
most or youngest expanded leaf. 


PASSIFLORER. 

In Tryphostemma trilobum, Bolus, and two other species of 
the genus, besides the small subulate stipule at the base of the 
leaf-stalk, there are on the stem above the leaf and above the 
axillary flower-peduncle two sessile, more or less sagittate ap- 
pendages, which resemble the true leaf in consistence, colour, and 
character of margin. 

In Hooker’s ‘ Icones,’ t. 1838, these appendages are described 
as stipules ; but Harms, who supplies the account of Passifloree 
for Engler & Prantl’s ‘ Pflanzenfamilien, says :—‘‘ Whether these 
leaf-structures represent parts of the stipules or belong to the 
inflorescence is questionable.” They are large enough to afford 
considerable protection to the bud, a function which the minute 
stipules could scarcely share. See also 7. apetalwm, Baker fil. in 
Trans. Linn. Soc. ser. 2, Bot. vol. iv, pl. 3. 


CUCURBITACER. 


W. Burck, “ Beitrige zur Kenntniss der myrmecophilen 
Pflanzen u. der Bedeutung der extranuptialen Nectarien,” in 
Annal. Jard. Buitenzorg, x. p. 75, refers to stipular glands, and 


figures them in Trichosanthes tricuspidata, Lour., in his pl. 11. 
2Nn2 
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CAPRIFOLIACER. 

Sambucus Ebulus, Linn.—Stipelle ovate or suborbicular, small 
but foliaceous, and tipped with a gland. Stipules interpetiolar, 
foliaceous, in two very unequal-sized pairs. The lowest and 
contiguous pair occupying the central line of the axis, vary from 
linear to lanceolate or cuneate, shortly stalked and toothed above 
the middle. On the lower part of the young and growing shoot 
they are slightly separated from one another, but a little higher 
up they are closely contiguous. The larger stipules are ovate, 
acute, serrate, stalked, 3-5-nerved, resembling true leaflets, and 
inserted right and left contiguous to the small ones, but having 
longer stalks they rise above and partly overshadow the latter. 
Both pairs are involute in bud. 

In the bud state the same relative sizes of the stipules are 
maintained; but the smaller pair are very minute in the earlier 
stages because they come opposite the midribs or the base of the 
short, very stout petioles of the next pair of leaves. They 
become larger and slightly convolute as the bud enlarges and the 
leaves grow. The larger pair have ample room for development 
in the hollow space between the petioles of the leaves to which 
they belong, as seen in Viburnum Opulus, Linn., but on a larger 
scale. They become convolute at a much earlier stage than the 
small ones. 

The leaflets are involute in bud, and closely packed against 
one another. They enlarge, but do not begin to unroll till the 
leaf, as a whole, is 60 to 80 mm. or more in length. The ter- 
minal leaf is the first to unroll; and all do so from the apex 
downwards. 

The markedly connate leaves of Tvriostewn and Lonicera 
Caprifoliwm render stipules unnecessary for bud-protection. 

Dammer, in Oesterr. bot. Zeitsch. 1890, p. 261, and Fritsch, 
ib. 1889, p. 214, describe the occurrence and development of the 
stipules and nectaries in the species of Sambucus. 


- Rusracez, 
For Sarcocephalus, see Potter, in Journ. Linn. Soc. 1891, p. 348. 
Groom, Trans. Linn. Soe. (2) iii. p. 258, describes the stipules 
and their development with their investing colleters in species of 


Cosmibuena, Coprosma, Hoffmannia, Gardenia (GQ. florida and 
laurifolia(?)), Pavetta, and Pederia. 


K. Schumann (Engler & Prantl, Pflanzenfamilien, iii, Teil 4, 
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Abth. p. 12) figures the bladders, inhabited by ants, at the base 
of the leaves of Duroia saccifera, Hook. f., and Remijia physo- 
phora, Benth. He does not, however, regard them as stipules, 
but as “sac-like outgrowths of the blade”; they lie at the base 
of the leaf near the middle nerve. 

Cinchona officinalis, Linn.—The leaflets. are slender, grooved 
above, slightly dilated at the very base, downy with adpressed 
hairs. The stipules are inserted upon the stem and are inter- 
petiolar, but pass in front of the petioles, and touch by their free 
edges. They are erect, lanceolate, hairy, especially at the edges, 
and enclose the next younger pairofleaves. They become brown 
and are disarticulated from the axis, very soon after they cease 
to be useful. 

The terminal bud is amply protected by the stipules of the 
youngest expanded pairs of leaves. 

The axillary buds are at first very minute and densely covered 
with hairs, as is the stem around them. Some of those on the 
bud are much longer than the others. 

Catesbea spinosa, Linn.—The stipules are small, interpetiolar, 
connate, but very short in front of the petioles, very soon becoming 
dry and pale, but persisting for some considerable time. 

The terminal bud is enclosed by the two pairs of connate 
stipules belonging to a pair of leaves forming the youngest 
unfolded pair. Each pair of leaves lies face to face and flat in 
bud, pushing from inside the stipules in that manner. 

The axillary buds are of two kinds, in the axil of each leaf. 
The first to develop is a sharp spine without any leaves. The 
other is very small in the resting stage, and lies between the 
spine and the petiole of the leaf. It is also covered and pro- 
tected at this stage by the stipules, and is probably a lateral bud 
from the spine. 

Carissa spinarum, Linn., is very similar in habit and form, but 
has smaller leaves. It also bears a pair of spines in the axil of 
one leaf of every alternate pair. 

In Gardenia jasminoides, Ellis, the stipules are connate into 
a sheath closely investing the stem, rounded at the apex, and 
obliquely cut down one side for nearly half its length. This 
sheath consists of the four or six potential stipules completely 
united into one piece haying many longitudinal nerves. They 
are therefore inter- and intra-petiolar, and do not at any time 
protect the leaves to which they belong. 
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The terminal bud in the resting condition or in a small state 
is completely invested by the sheathing stipules of the last or 
uppermost fully-developed pair of leaves. 

The axillary buds are protected inside the sheath in their early 
stages, ultimately pushing their way out. Sometimes the axis 
of the axillary shoot remains adnate to the primary one, and gets 
carried up with it, clear out of the sheathing stipules. 

In Coffea bengalensis, Roxb., the stipules are inter- and intra- 
petiolar, each pair being connate between the petioles and drawn 
out into a long, slender point; they are also connate for a short 
way at the base, in front of the petioles, thus forming a short 
cup round the bud or the axis according to the stage. 

The terminal bud is covered by the stipules, which are longer 
than the leaves to which they belong. The stipules belonging 
to two pairs of leaves completely cover the bud; but the inner 
set of stipules have only their midribs or little more exposed. 
The leaves are folded over the bud in vernation, so that one pair 
with their stipules cover the whole bud. 

The axillary buds are protected by the petioles and the stipules 
belonging to them. Their first leaf or pair of leaves appears to 
remain small, and falls early. The stipules often persist for 
some time after their leaves have dropped. 


Stipules leaf-like. 


_ In Rubia tinctorum, Linn., the leaves are lanceolate (on the lower 

part of the stem at least), acuminate, one-nerved, sessile, stipulate, 
opposite, although often termed verticillate. Their true sha- 
racter may be seen by an examination of the underground 
portions of the annual flowering-stems, which are obtusely 
tetragonal. 

The subterranean leaves are opposite, or frequently three in a 
whorl, decussate, broadly triangular, obtuse, connate sometimes 
for two-thirds of their length, sheathing the stem, round which 
they form a cup, exstipulate. 

The aerial leaves, which become green and perfectly developed, 
are also connate at the very base, forming a shallow cup. The 
first pair have one stipule in the space between each leaf, and the 
two leaves and two stipules occupy the four angles of the stem. 
The second pair have two stipules between each leaf, lying right 
and left of the angle of the stem, showing that they have arisen 
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by the fission of one or by the stipule from each leaf being 
perfectly developed. 


The stipules of the aerial leaves are somewhat smaller. 


Composit”. 


In Achillea Millefolium, Linn., and the other Species examined, 
the petioles are dilated at the base. In Chrysanthemum also the 
buds are protected by the dilated bases of the petioles, which 
have sometimes a more or less developed membranous margin, 
and in some species of the genus small free auricles. In C. par- 
thenifoliwm, Pers., the leaves are also frequently furnished with a 
small foliaceous segment on each margin near the base, and re- 
sembling stipules. Occasionally other small scattered segments 
’ intervene between the basal ones and the lamina proper. They 
may therefore be regarded as segments of an originally sessile 
leaf. In C. sinense, Sabine, also the petioles are auricled in a 
manner much resembling stipules. 

Barnadesia rosea, Lindl., has two thorns at the base of the 
leaf-stalk. Stipule-like auricles occur in Senecio, Trixis, Jungia, 
and other genera. 


DIAPENSIACED. 


Diapensia lapponica, Linn.—The terminal bud is deeply sunk in 
the centre of the small rosette of leaves. The sheathing, imbri- 
cate bases of the leaves form a cylinder round it. When the 
young leaves commence to develop, they do so alternately, and 
two of them cover over the top of the younger members. There 
are no scale-leaves, as the terminal bud is continuous, but becomes 
arrested during the winter season. 

The axillary buds are well protected in their early stages by 
the sheathing portion of the leaf, which is one-third to one-half as 
long as the lamina. | 

This type is similar to what occurs amongst many of the species 
of Savifraga of dwarf and densely tufted habit. 

In Shortia galacifolia, Torr. & Gray, the petioles are dilated at 
the base. The terminal bud in the resting stage is covered with 
numerous concave, glabrous, red scales, surrounded by a few 
very much reduced leaves of the previous season, The scales 
evidently represent the dilated base of the petiole. 

Schizocodon soldanelisides, Sicb. & Zucec., has much shorter 
petioles; but otherwise the arrangement is similar. 
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PLUMBAGINES. 


Statice Limonium, Linn.—The winter-bud is covered and pro- 
tected by arrested leaves, which are complete but simply reduced 
in size, particularly the lamina. The base is greatly dilated and 
triangular, so that few leaves are required to completely enclose 
the bud. 

The perfect leaves have the lamina decurrent upon a deeply 
channelled petiole, with narrow membranous margins; the base 
is greatly dilated and clasping, like the leaves of the winter-bud. 
The base long remains erect and, with the deeply channelled 
petiole, affords protection to the young leaves till they attain 
considerable size. There are no stipules, although the upper 
end of the sheath is occasionaly slightly (perhaps accidentally) 
free. One edge of the leaf is convolute in bud and the other is 
rolled over it, so that the midrib is exposed. 

In Armeria maritima, Willd., the leaves are linear, channelled, 
carinate, pubescent, gradually and considerably dilated to the 
base, membranous there at the edges, and persistent. 

Those of the winter and summer buds are very similar. They 
are crowded together and protect one another, three of them 
completely surrounding all the younger ones, while two of them 
accomplish this at the base, where they even overlap one another. 
They also remain erect for about half their length, and the 
withered ones of the previous summer also remain in position. 
Add to this the fact that the plant is densely cespitose, and it 
will be seen that the young leaves are abundantly protected, 
more so than in the case of the species of Statice. 

In &7gialitis the leaves are crowded at the end of the branches, 
roundish and fleshy, with a winged leaf-stalk. % 


MYRrstneg. 

The Myrsinez are exstipulate. 

In Clavija undulata, D. Don, the petioles are thickened towards 
the base. The terminal bud is conical, covered with numerous 
very much reduced and scale-like deciduous leaves. The lower 
ones are very narrow, hardened and spiny, consisting of the 
midrib and a very narrow margin. Those which follow some- 
what larger and broader, but never develop into perfect leaves. 
The perfect and persistent leaves are crowded together around the 
apex of each season’s growth, so that the stems and branches are 
merely furnished with a terminal tuft of leaves. 
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The axillary buds are slightly extra-axillary, very small, covered 
with small scales and rust-coloured scurf. They consist mostly 
of flower-buds, and leafy buds seldom develop. 


SALVADORACE®. 


Azima tetracantha, Lam.— Leaves opposite, decussate, lanceo- 
late, acuminate, entire, petiolate, stipulate, glabrous, persistent ; 
petiole very short, channelled above but not dilated at the base. 
Stipules minute, about 0-25-0:30 mm. long, subulate, pale, but 
soon becoming light brown, and gradually breaking away from 
the top downwards, but persisting for some time. They appear 
to be of little protective value. 

The terminal bud consists of a pair of leaves closely applied 
face to face, attaining some size before they expand, and pro- 
tecting the younger members between them.. 

The axillary buds are rather remarkable. What appear to be 
two spines situated in the axil of the leaf, are really the first pair 
of leaves of the axillary shoot. In their early stages they are 
erect, closely applied and very short, but when fully developed 
they become hard, spiny, and diverging. Their foliar nature is 
further indicated by the fact that a slender groove runs along the 
opposing faces from apex to base, where there is a deeper cavity 
as if a sheath were attempted. They are also articulated with 
the stem. The second and third pairs of leaves on the axillary 
shoot (when the latter develops) are reduced to scales which 
decussate with the spines. True leaves follow the scales. The 
spines protect the plant generally, and are developed before the 
axillary shoot elongates ; they also, together with the two pairs of 
scales, constitute a further protection to the axillary buds. 

In some respects therefore Azima tetracantha offers an. in- 
teresting analogy with Catesbea spinosa, Linn. (Rubiacew), and 
Carissa spinarum, Linn. 


APOCYNACER. 


In Alstonia scholaris, R. Br. (fig. 5), the leaves are whorled at the 
apex of each growth, in groups of 6 to 9, narrowly oblong-elliptic, 
narrowed to both ends, but obtusely pointed, closely but some- 
what irregularly feather-nerved, with the nerves nearly at right 
angles to the midrib and uniting in a slender vein traversing the 
whole lamina immediately within the margin; entire, glabrous, 
persistent, deep green above and whitish beneath, shortly petiolate. 
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The petioles are gemiterete, flattened above, and furnished 
with a ligula or outgrowth from the base of the upper face, pro- 
tecting the bud. This ligula is triangular, obtuse, pale green, 
1:5-2 mm. long; collectively they form a whorl, covering all but 
the extreme apex of the bud (fig. 5). 


Fig. 5. 


Alstonia scholaris.—Terminal whorl of leaves to show ligules covering the bud. 
(Reduced about 3.) 


Groom (Trans. Linn. Soc. ser. 2, Bot. iii.) compares the ligule 
with the ledge-like stipular process of Zabernemontana, and 
describes the manner of bud-protection in 7. dichotoma (p. 261). 

In Apocynum androsemifolium, Linn., the petioles are grooved 
or concave. The terminal buds are protected by a pair of leaves 
which are opposite or nearly so. The stipules are subulate, 
glandular, and occupy the spaces between the narrowed bases 
of the leaves. The winter-buds are subterranean, generally 
numerous, and protected by leaves reduced to the condition of 
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small ovate bracts, adpressed to the stem till the buds in their 
axils push them away. 

In Beaumontia the bud is protected by the older leaves in 
succession. They are sessile while in bud. The base of the 
petioles is connected by a rim across the stem, and there is also 
a ring of subulate glandular processes surrounding the axis, 
which, however, can hardly be regarded as stipules. The axillary 
buds are protected by the broad and thickened bases of the 
petioles, 


ASCLEPIADER. 


In the bud each leaf has its edges opposed to, and in contact 
_with, those of its fellow, so as to cover the bud completely. The 
apex spreads out first, the rest remaining erect or nearly so for 
some time, thus helping to protect the terminal bud. Vincetoxi- 
eum officinale, Moench, has the petiole deeply channelled above, 
slighily dilated at the base, and inserted on a pedestal, which is 
broader and with its fellow nearly encircles the stem. The base 
of the lamina is furnished with glands, which fall away as the leaf 


develops. 
LOGANIACER. 


The leaves of Buddleia are opposite and connected at the base 
by a transverse line upon the stem, rarely by herbaceous stipules 
as in the case of RB. auriculata, Benth. (fig. 6). In this species the 
stipules are interpetiolar, connate into one suborbicular piece, 
and strongly revolute at the edges, making them convex above 
and deeply concave beneath, almost like the cap of the calyx of 
Scutellaria, 3°5 mm. wide, projecting about 2 mm. from the stem, 
and of the same colour and texture as the leaves, pubescent above, 
and hoary with a fine adpressed tomentum beneath, but similarly 
hoary all over when quite young like the expanding leaves. 

The petioles are deeply channelled above and dilated at the 
base, so that they protect the axillary buds in their earlier stages. 
When the leaves are just expanding, the petioles are merely con- 
nected at the base by a slightly elevated rim, or, in other words, 
they are slightly connate. The stipular outgrowth develops as 
the leaves gradually attain their full size, so that it is functionally 
of no importance either in protecting the terminal or the axillary 
buds. This is done by the leaves themselves. The latter are flat 
in bud and closely applicd face to face, protectlng the terminal 
bud, and as they are decussate, the edges of the next younger 
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pair of leaves are accommodated in the channel along the midrib 
of the next older pair, so that all fit very closely in bud. 


Fig. 6. 
a a 


Ss 


K 
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d aes d 
Buddleia auriculata—l. a,a, two of the oldest unexpanded leaves of a bud, x 2; 


s, stipule. 2. a, unexpanded leaf, underside; 8, 0, first expanded pair of 


leaves, X 2; s, stipule. 3. d, d, third older pair of expanded leaves, x2 ; 
s, stipule. ; 


In Buddleia Colvilei, Hook. f., the leaves are opposite, decus- 
sate, petiolate, but sessile in bud, tomentose on both surfaces 
with hairs of a pale rusty colour, especially in the early stages ; 
petioles concave above, dilated at the base, where they are slightly 
connate or connected by a rim across the stem. 

The terminal bud is protected by each successive pair of leaves, 
which are flat, adpressed face to face in bud, and the outer pair 
attain considerable size before expansion. The edges of the next 
younger pair of leaves are exposed before the expansion of the 
older ones, but are protected by tomentum. 

The axillary buds are protected by the dilated bases of the 
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petioles, which retain an erect or ascending direction for some 
time. 

The rim connecting the bases of the petioles sometimes develops 
a foliaceous auricle like that of B. awriculata, and frequently a 
lanceolate foliaceous process is developed on one side of the stem, 
instead of the auricle, and on different sides of the stem at different 
nodes. Neither of these processes is much developed in bud, 
and they do not appear to form any effective protection. 

In Buddleia globosa, Hope, the leaves are opposite, decussate, 
lanceolate, acuminate, densely felted beneath with a fine silvery 
tomentum. They are all but sessile and the base is slightly 
dilated, semiamplexicaul, and connected by a rounded transverse 
ridge. There is no interpetiolar and stipular outgrowth as in 
B. auriculata and B. Colvilei. 

The terminal bud is tetraquetrous and greatly elongated before 
the leaves expand. ‘Two of them completely cover it, and their 
edges lie flat upon one another, but the centre of each leaf is 
deeply channelled so as to accommodate the younger members. 

Axillary buds are frequently present, and they are sheltered in 
their earlier stages by the erect base of the leaves before they 
become fully expanded, and also by their own tomentum. 

In Fagrea zeylanica, Thunb., the leaves are opposite, decussate, 
very unequal, petiolate, exstipulate, obovate, gradually narrowed 
into the petiole, glabrous, entire, softly leathery or semi-fleshy. 
The petioles are short, very stout, compressed laterally, furrowed 
at the base only on the upper side, considerably dilated at the 
base and auricled; the auricles are erect and clasp the stem in 
front of the petiole ; they are not connate. 

The terminal bud in the resting stage is included between and 
beneath the auricles. When it commences to grow, the very 
unequal pair of leaves are closely adpressed face to face and 
emerge thus more easily from the encasement formed by the 
dilated and auricled petioles. 

The axillary buds are completely covered or enclosed in the 
same way. Except for the slit sheath or case, this agrees with 
Clusia and also entirely with the species of Anthocleista. Conf. 
also Citharexylum. 

The stipules in Fagrea spp. are well shown in Blume, 
‘Rumphia,’ i. plates 72-81 ; they are largest in &. auriculata, 
Jack, and described on p. 26 as follows :—“ The extreme base of 
the petiole is enlarged like a short ligule, triangular in shape, 
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obtuse or retuse, connate round the stem, with two lateral, reflexed, 
semilunar, thick foliaceous auricles convex above and concave 
beneath.” They would afford a very complete protection to the 
axillary bud. See also W. Burck, “ Beitrige z. Kenntniss der 
myrmecophilen Pflanzen,” in Annal. Jard. Buitenzorg, x. p. 75, 
where the pouch-like auricles in Fugrea imperialis, Miq., are 
described as the homes and nests of ants. 


GENTIANED. 


The Gentianex have no true stipules. In the true Gentians 
the older leaves are connate at the base, forming sheaths which 
protect the younger ones. 

In Menyanthes trifoliata, Liun., the petiole is described as 
sheathing. This sheath attains a length of 8 cm. or more, com- 
pletely investing the bud and sheathing the stout fleshy stem- 
The broad margins are thin and membranous, gradually narrowing 
upwards and adnate to the petiole except at the top, where there 
are two short, unequal, free auricles. Just beneath these auricles 
the membranous margins approach one another and unite in frout 
of the petiole, forming a small hood. 

The sheath of the oldest unfolded leaf protects all the younger 
members of the bud, but not its own petiole or lamina. 


BoRAGINEs. 


In Cordia Mya, Linn., the leaves have a petiole which is 
dilated at the base, protecting the small axillary buds. 

See Mez, in Engl. Bot. Jahrb. xii. p. 526, “ Morphologische u. 
anatomische Studien iiber die Gruppe der Cordiez.’’ 


~ 


BIGNONIACER. 

The Bignoniaceex are, as a rule, exstipulate. 

In Bignonia Fraseri, Hort., the leaves are opposite, decussate, 
compound, petiolate, exstipulate, glabrous, persistent, with one 
pair of cordate, acuminate, dentate, stalked leaflets and a terminal 
trifurcate tendril; the petiole is wiry, terete, dilated at the very 
base, with a slight depression on the upper side. 

The terminal bud is made up of numerous decussate leaves, the 
two largest of which cover all the younger members. At this 
stage they are shortly petiolate or sessile; the leaflets are as 
long, or slightly longer than, the terminal tendril and conduplicate, 
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so that the edges touch those of the opposite leaf, and little 
except the midribs and tendrils of the outer ones are exposed. 

The axillary buds are covered and protected by a pair of ovate, 
concave, acuminate leaves reduced to the condition of scales. 
Their succeeding leaves are perfect and arranged like those of 
the terminal bud. 


ILLECEBRACER. 


In Paronychia serpyllifolia, DC., the leaves are small, oblong- 
lanceolate or often subelliptic, tapering into a short petiole, 
ciliate at the edges, and showing a midrib on the under surface 
with two faint lateral nerves, evergreen, opposite, stipulate. 
The stems being prostrate, all the leaves are turned to the upper 
side. The stipules are large, lanceolate, acuminate, scarious, 
shining, interpetiolar, overlapping one another considerably at 
the base, and consisting of greatly elongated slender cells, lying 
parallel with one another longitudinally. The stipules of one 
pair of leaves protect the next younger pair, and those of the 
uppermost fully expanded pair equal the next younger pair 
(forming the winter-bud) in length. The second younger pair 
of the bud-leaves are very much shorter than the stipules of the 
first or outer pair. The stipules always attain their full length 
before the leaves to which they belong. The stipules therefore 
obviously serve for the protection of the young leaves. They 
protect not only those of the terminal buds but also the axillary 
buds, which are very numerous—the prostrate or creeping stems 
being very much branched. 

Oorrigiola littoralis, Linn., has the leaves alternate or the first 
pair opposite, linear-lanceolate, narrowed to the very base. The 
stipules are subulate or half-sagittate, with a small auricle at 
the base on the posterior side, thin, colourless, membranous, 
and erect. The internodes of the young shoots are very little 
elongated, so that the leaves are crowded together as well as the 
stipules, which at this stage assist in protecting the terminal 
bud. Axillary buds are freely produced, and in their earlier 
stages are protected by the erect stipules. 

In Scleranthus annuus, Linn., the subulate, acute, somewhat 
pungent leaves are opposite, but not strictly decussate, as each 
pair is inserted a little farther round the stem than the second 
pair below, not vertically above it.. The alternate pairs there- 
fore assume a spiral arrangement, just as in the Screw Pine 
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Pandanus). This allows a more equal distribution with regard to 
light, and would appear to be desirable owing to the undeveloped 
state of the internodes and the consequent crowded condition of 
the leaves in dense rosettes. The leaves are exstipulate, but 
connate at the base, forming a cup of some depth around the 
axis and the numerous young leaves surmounting and protecting 
it; the edges of the free portions are ciliate-serrate for some 
distance above the union. In the earlier stages of the develop- 
ment of the leaves the ciliz interlock more or less with one 
another, thus serving to keep the young leaves compact over the 
crown of younger ones as well as the growing point of the axis. 
Scleranthus thus holds the same relation to Paronychia 
amongst the Illecebraceex, as Dianthus and Sagina do to Spergula 
and Spergularia amongst the Caryophyllee. In both orders 
where stipules are wanting the leaves are connate at the base. 


POLYGONACER. 


In Atraphaxis lanceolata, Bunge, the leaves are oblanceolate, 
alternate, shortly petiolate or subsessile, and articulated with a 
persistent pedestal ; revolute in bud. The stipules are ocreate, 
adnate to.the pedestal throughout its length, then connate both 
anteriorly and posteriorly into a cylindrical sheath fitting closely 
to the axis above its leaf, and terminating abruptly except for 
two lateral prolongations forming subulate points as long as the 
cylindrical portion. 

The free portions of the stipules are of service in protecting 
the terminal bud, where the leaves are rather crowded and the 
free points of several ocree together form a small conical mass 
covering the young leaves. They also lend additional protection 
to the axillary buds by being erect and closely applied to them. 
The first leaf of axillary buds is reduced to its sheathing stipules, 
so that altogether the axillary buds are wel! protected. 

In Atraphaxis spinosa, Linn., where the stipules are as in 
A. lanceolata, the terminal buds are protected by the ocree and 
the apex by the subulate prolongations. In the autumn these 
harden and die, becoming spiny. Axillary buds are also pro- 
tected by ocreex. The portion of the latter that is adnate to the 
pedestal is persistent after the fall of the leaf, while the thinner 
portion extending round the axis falls away. The long fringe- 
like points are also persistent. A number (apparently three) of 
the primary leaves of the axillary buds are reduced to their 
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stipules, which are membranous, closed at the top, and longer 
than the buds, thus forming so many caps over them and answer- 
ing the purpose of scales as seen in deciduous trees, but without 
the apical prolongations. Succeeding leaves are perfect, with 
the lamina protected as in the growing bud. Growth is resumed 
by these axillary buds only. 

The prolongations of the ocrew in the bud stage are repre- 
sented by two short teeth, which elongate on the resumption of 
growth. 

In Polygonum equisetiforme, Sibth. & Sm., the leaves are: 
alternate, sessile or subsessile, small, linear, strongly and per- 
manently revolute at the margin. 

The ocreate stipules are adnate to the petiole or leaf for half 
their length, and connate into a cylindrical sheath 2-4 mm. 
long, closely fitting the stem, and terminating in numerous. 
subulate, membranous teeth or fringes } to 4 as long as the 
sheathing portion. The latter is green and striated exactly like 
the stem, and is persistent ; the terminal fringe soon becomes: 
brown, though pale and scarious at first, and gets variously torn. 
and broken away. The stipules may be described as slightly 
intrapetiolar, seeing that they are connate for a very short 
distance in front of and above the insertion of the leaf upon the 
sheathing portion. 

The leaf is not protected by its own stipules, but by those of 
the next older leaf or leaves. The terminal bud forms a small 
cone covered by the stipules of several leaves, and the scarious 
portion lies over the top. From this cone the leaves emerge in. 
succession, but never expand or alter their form. 

The axillary buds are protected by the sheathing portion of 
the ocrex till they attain some size, and likewise by numerous 
stipules belonging to their own axis. 

In Muehlenbeckia platyclada, Meissn., the leaves are alternate, 
distichous, shortly petiolate, stipulate, oblong and entire or 
hastate, and are inserted on the edges of the stem, and deciduous 
or even caducous; the petioles are short, tapering to the base, 
and slightly winged or sometimes very little developed. In 
many cases the lamina and petiole are wanting. 

The ocrex or stipules are adnate to the petiole at the base 
only, and then becoming free, intrapetiolar, closely investing the: 
stem and connate; they are very thin, membranous, hyaline, 
and often difficult to distinguish from the stem, although on the: 
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younger portions of the same they measure 1-1'25 mm. long. 
As they get old, they usually crumble away, leaving only the 
thicker portion close to the petiole, and connected by a mere 
rim round the stem. 

The stems are very much flattened, thin, leaf-like, deep green, 
and more or less constricted at the nodes. 

The terminal bud is covered by numerous ocree whether there 
are leaves present or not. Where leaves do occur they are 
revolute at the edges, very narrow, applied to the edges of the 
stem, and more or less curved over the apex of the bluntly 
tapering bud. Lateral buds arise in the axils of the ocrez, which 
the buds cover till growth pushes aside or ruptures them. The 
lateral buds often become more or less fascicled, apparently by 
the development of secondary buds from the base of the primary 
ones, after the latter lengthen into shoots. The primary or 
lowermost internodes of these shoots are undeveloped. 

According to the ‘ Genera Plantarum’ (iii. p. 101), Mwehlen- 
beckia platycladais remarkable from having its branches entirely 
leafless and the ocree reduced to a transverse line. This descrip- 
tion has probably been drawn up from dried specimens. 

In Wf. varians, Meissn., the stems are long, slender, more or 
less prostrate, terete. The leaves alternate on the 2 plan, are 
deltoid, entire or trilobate or hastate. The stipules are adnate 
to the base of the petiole, then intrapetiolar, connate into a 
cylinder closely investing the stem, membranous and gradually 
crumbling away. 

Terminal and axillary buds are protected much in the same 
way as in M. platyclada. 


ARISTOLOCHIACER. 

The Aristolochiacee are exstipulate. 

In Asarum ewropeum, Linn., the winter bud is aerial and pro- 
tected by two or three amplexicaul downy or tomentose leaves 
reduced to scales. These enlarge upon the resumption of growth 
in spring, and become somewhat hooded. They are arranged on 
the 3-plan. 

The axis becomes elongated for about 2~2°5 em., and terminates 
in a pair of cordate or reniform, long-stalked, opposite leaves. 
The base of the petiole is concave, surrounding and protecting a 
terminal bud, which repeats the annual increment of growth 
the following year. On strong shoots a single flower arises in 


THEIR FORMS AND FUNCTIONS. 517 


the axil of one of these leaves. Thus the young and tender 
growth is amply protected. 

Aristolochia elegans, Mast., while really exstipulate, has a 
small, cordate, membranous, subsessile leaf in the axil, which 
resembles a single intrapetiolar stipule or even a pair. Close 
examination shows that this stipule-like process is really the 
first leaf of an axillary axis or bud. It clasps the main axis 
with its auricles, and has two buds in different stages of advance- 
ment lying between it and the petiole of the leaf in whose axil 
it occurs. The small leaf belongs to the larger and more 
advanced bud. 

On examination of the terminal bud of the main axis, the 
axillary buds, especially one of them, are seen to be already in an 
advanced state. The stipule-like leaf is conduplicate over the 
larger bud, but being much wider than the latter even when 
folded, its margins become involute, so that the bud is subulate 
in outline. ‘The stipule-like process has therefore been developed 
for the protection of the larger and most advanced axillary bud, 
which it completely covers. 

The terminal bud, consisting as it does of numerous leaves in 
an advanced state, is protected by its own leaves, the older 
protecting the younger. All the leaves on the main axis are 
conduplicate, folding one inside the other successively, with the 
two halves and their edges perfectly flat, not involute, as in the 
case of the stipule-like leaf when in bud. 


PIPERACED. 

In Piper longum, Linn, var. sarmentoswm, the leaves are alter- 
nate, petiolate, stipulate, rotund, cordate, acuminate, or rather 
cuspidate, 5-7-nerved with incurved nerves, and persistent, 
involute from the edges to the midrib in bud, forming a cylindrical 
mass ; the petiole is semiterete, grooved above, but more deeply so 
inside the stipules. 

The stipules are 9-15 mm. long, adnate to the lower half of 
the petiole, converging towards the apex and free at the tips, 
strongly overlapping by their free edges, adnate by their base all 
round the axis, becoming brown and disarticulate from the petiole 
after the leaf is fully developed. In all these respects they 
_ closely resemble those of Magnolia, except that their posterior 


edges are free and much imbricated, but not connate. 
202 
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The terminal bud is protected by the stipules of the youngest 
unfolded leaf. The petiole of the latter is erect at this stage, 
and appears continuous with the axis. 

Axillary buds are protected by the sharply ascending, deeply 
grooved petioles of fully developed leaves. The first leaf of 
these buds is reduced to its stipules, which form a sheath. 


Piper longum, var. sarmentosum, ad nat.—r, rootlet from node; s¢, stipule 
becoming disarticulated from the petiole; s?¢, stipule enclosing the apical 
bud; /, young expanded but not full-grown leaf; w/, unopened leaf in 
process of expansion. 


In P. dioscoreefolium, the leaves are narrowly cordate, 
acuminate, shortly petiolate, 5-nerved, thin, membranous, and 
persistent; petioles semiterete, deeply concave at the very base 
only. Stipules about 4 mm. long, otherwise like those of the 
last species. Those of the resting-buds are smaller, narrower, 
and wholly adnate to the petiole. 

Terminal buds are of two kinds, namely the growing and 
resting. As the leaves are evergreen, all buds are protected to 
some extent by them. The growing ones are protected by the 
more typical stipules with free points, which are deciduous. 
The resting-bud protrudes through an oval slit with membranous 
margins representing the stipules at the concave base of the 
last developed leaf. This bud is further protected by a leaf 
reduced to its stipules, with the petiole or arrested lamina repre- 
sented by an excurrent tooth at the back of the stipules. 

Axillary buds are frequent and may arise in the axil of the 
leaf or on the opposite side of the axis, and apparently from the 
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axil of a leaf reduced to its stipules. Axillary buds as well as 
the resting terminal ones seem always to have their first leaf 
reduced to the stipules, which would correspond to the scales of 
winter buds in many other natural orders. 

In Piper ornatum, N. E. Br., the stipules resemble those of 
P. longum, but are free from the petiole for the upper half of 
their length. 

In Zippelia the leaves are cordate, with amplexicaul stipules. 

In Peperomia the leaves are exstipulate ; sometimes opposite 
or whorled. 


CHLORANTHACER. 

In Ohloranthus inconspicuus, Sw., the stipules are subulate, 
almost colourless, and inserted on the sheath between the petioles. 
Hach young growth commences with two pairs of leaves reduced 
to a well-developed sheath and a short ovate tooth representing 
the lamina; they are exstipulate. 


MyRIstIcen. 

The Myristicee are exstipulate. 

Myristica moschata, Thunb., has the leaves alternate, distichous, 
petiolate, exstipulate, oblong, entire, glabrous, coriaceous, invo- 
lute in bud, persistent ; the petiole short, nearly terete, shallowly 
grooved on the upper face, slightly twisted, not dilated at the 
base, or sheathing. 

The terminal bud in the growing state consists of leaves 
strongly involute at the margins, slightly scurfy, and grasping 
the bud by their base in such a way that the midrib only of 
the next younger leaf is exposed. The leaves attain some length 
before unrolling, but continue to develop in size after they have 
become flat. 

The axillary buds are very small, and in many cases appear as 
scaly, scarcely elevated protuberances. Towards the apex of the 
shoots they are slightly more elevated, scaly and scurfy. 


MoniIMIACEs. 


This order is also exstipulate. 

In Peumus Boldus, Molina, the leaves are opposite, decussate, 
petiolate, exstipulate, oblong-ovate, entire, downy when young, 
but scabrous on both surfaces when mature, very coriaceous, 
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persistent ; the petioles very short, slightly grooved above and 
slightly narrowed to the base. 

The terminal bud is protected by each pair of leaves in suc- 
cession. At this stage the leaves are sessile or subsessile, boat- 
shaped, sub-fleshy, cohering: rather firmly by their edges, and 
enclosing all the younger members. 

Axillary buds are already developing in the axils of the oldest, 
but still unfolded pair of leaves, and are thus amply protected in 
their earlier stages. After the leaves expand the erect petioles 
offer further protection. The first pair of leaves on the axillary 
shoot are reduced to small subulate scales, bearing a remarkable 
resemblance to stipules. By closing the space between the petiole 
and axis they perform the protective function of stipules covering 
the younger leaves except at the tip. The succeeding leaves are 
arranged like those of the terminal bud. 


LoRANTHACER. 


In Viscum album, Linn, the. leaves are opposite, spathulate, 
entire, coriaceous, and narrowed tothe base. The annual branches 
are all axillary and arise in the axils of the only pair of true leaves 
developed on each shoot. The base of the leaf is narrowed, and 
the cortical tissue of the upper surface develops into an elevated 
hood covering one half of the axillary bud. 

Above the pair of true leaves are two decussating scales adnate 
to, or decurrent upon, the axis. All the four scales have thickened, 
triangular, free tips, articulated with the adnate portion. The 
latter may really be a thickening of the cortical tissue of the axis. 
At all events, this adnate portion at the line corresponding to the 
union of the two is developed into a hood protecting the other 
half of the leafy bud. The bracts all behave in the same way, so 
that the two lateral flower-buds are protected in the same way 
as the leafy buds below them. The terminal flower-bud is pro- 
tected solely by the upper pair of bracts. The tips or the whole 
of the perianth of the flower-buds for next year are exposed at 
midwinter, and sometimes the ovary of the terminal bud as well, 
or partly so. A similar case occurs in Clusia. 

The leaves appear to be pushed off annually upon the resump- 
tion of growth, for the thickened base of the shoots occupies the 
position. of the leaves or the greater portion of it, leaving only a 
narrow scar. 


THEIR FORMS AND FUNCTIONS. 521 


EUPHORBIACER. 

The species of this family differ greatly as regards the stipules. 
In Euphorbia palustris, Linn., EP. lucida, Waldst. & Kit., &c., 
there are no stipules. The bud is amply protected by the crowded 
leaves, the outer ones enclosing the winter-bud being reduced 
to scales. In Pachysandra (P. procumbens, Michx.) the arrange- 
ment is very similar. 

In the Box also (Buxus sempervirens, Linn.) the winter-bud is 
covered by about five pairs of leaves reduced to scales. The lower 
or outer are spathulate and evergreen, like miniature leaves ; the 
middle ones are triangular and brown; while one or two of the 
uppermost pairs elongate in spring, becoming linear and mem- 
branous. They persist for a year or more in a withered condition. 

The perfect leaves are opposite, convolute in bud, with one edge 
out and the other inside, and the older protect the younger. A 
large number are crowded together, and the outer pairs protect 
all the younger members in the bud. 

On the other hand, in Acalypha (A. obovata, Benth.) the stipules 
are linear-subulate, attenuate, inserted upon the stem at the ex- 
treme base of the petiole. They appear to be of little use in 
protecting axillary buds, but would serve to guard the terminal 
. ones. Where the young leaves are crowded together, the stioules 
_ lie all round the bud and project beyond the leaves to which they 
belong. 

In many species of Jatropha they form dissected hair-like 
structures standing in the axil of the leaf. 

In Pedilanthus (P. tithymaloides, Poit.) the stipules, if such 
they may be called, are minute and apparently glandular. They 
fall early. The terminal bud is small and nestles at the base of 
the leaves. The axillary buds are minute, scaly, and covered 
with short hairs, forming minute grey tufts or nodules, sunk in 
a slight cavity in the stem, as in some of the Cactee. 

In Croton (C. lucidus, Linn.) the stipules are small, palmately 
lobed with finger-like segments, glandular, inserted on the stem 
close to the base of the petiole, and generally or often persisting 
after the fall of the leaf, more or less hairy at the edges. 

The terminal bud consists of a conical mass of sessile leaves, 
involute at their edges and densely stellately tomentose. The 
stipules assist in protecting the base of the buds, but even at 
this stage they are much shorter than the leaves. 
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Axillary buds in their early stages are protected by the petiole, 
stipules, and tomentum, except in those cases where they arise 
at nodes after the fall of the leaf. The stipules and a small ele- 
vation at the scar of the petiole then protect them slightly. 

In Mercurialis perennis, Linn., the leaves are opposite, decus- 
sate, ovate or lanceolate-elliptic, petiolate, stipulate, crenate- 
serrate, pubescent, with ascending and slightly incurved nerves. 

The variation in and evolution of the leaves may best be studied 
by an examination of the subterranean resting-buds and of the 
development of the stems with their leaves in spring. 

Three pairs of leaves are reduced to the condition of scales 
without stipules, and there are two other pairs that more properly 
belong to the rootstock or rhizome. The first pair of the flowering 
stem are broadly triangular and slightly connate at the base, 
forming an efficient protection to the bud before growth com- 
mences. By the elongation of the internodes the second and 
third pairs become aerial. Each scar-like leaf is triangular, 
stem-clasping, and separated from its companion by an appreciable 
interval, but connected by a slender ridge across the stem. The 
fourth pair (in the specimen examined) consisted of small but 
perfect, petiolate and stipulate leaves. The stipules are ovate or 
narrowing to subulate and membranous, intrapetiolar, free, but 
touching one another by their contiguous edges, and also touching 
or even underlapping the edge of the petiole. From the point of 
contact of two intrapetiolar stipules a ridge runs down each side 
of the stem to the middle of the petioles of the next pair beneath. 
This applies to all the perfect leaves. The ridges decussate with 
the leaves, so that, although there are four ranks of ridges on the 
stem, they are interrupted on the two sides alternating with the 
sides bearing the stipules. 

The stipules afford comparatively little protection to the ter- 
minal bud, and the stem is unbranched. The leaves are involute 
in vernation from the base nearly to the apex, but a small portion 
is open, giving each a quill-like appearance. Each is separately 
folded, and all attain a considerable size before opening, so that 
they protect the younger members of the bud. 

Judging from the form of the four scale-like pairs of leaves, 
the stipules are derived by separation from their edges. This 
would leave the petioles without sheaths and at the same time 
allow the lamina to become involute at the edges from the base 
upwards. The ridges may perhaps indicate that the leaves 
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or their sheaths were, in some ancestral form, connate by their 
edges and decurrent upon the stem in the form of wings as 
we see in some of the Composite. The leaves of Carduus are 
strongly decurrent upon the stem, but they are alternate. 
Before rising out of the ground the flowering-stem is bent like 
that of a germinating seedling. 

The first pair of leaves are sometimes reduced to small scales, 
so that they with their stipules form a whorl of six scales 
surrounding the stem, as in species of Galiwm, Rubia, and others 
of that tribe. 

In Mercurialis annua, Linn., the stipules are subulate, acute, 
membranous, of a pale white, and inserted upon the stem at the 
very base of the petioles, and falling rather early. The leaves 

‘protect one another and are involute in the bud. The stipules 
also assist in protecting the terminal bud, but they seem of more 
importance in protecting axillary buds in their young stages. 

In Dalechampia Roezliana, Muell. Arg., the stipules are large 
(9 mm. long, 4mm. wide), ovate, acute, many-nerved, with a strong 
midrib, inserted on the stem with a broad base, red when young, 
and persisting on the stems in a brown and withered condition 
long after the persistent leaves themselves have fallen. 

The terminal buds are completely enclosed by each pair of 
stipules in succession, the latter come in contact by their flat, but 
perfectly free edges. The stipules are fully developed or nearly 
so while still in the bud, and exceed as well as enclose the leaf 
to which they belong. When a pair is sufficiently old to commence 
expansion, the enclosed leaf is seen to be folded along the middle, 
involute at the edges, incurved at the slender tip, and of con- 
siderable size. 

Axillary leaf-buds are not very frequent, but they would be 
well sheltered by the stipules even if their development were 
delayed till after the fall of the leaf. 

Axillary buds consisting of successively developed inflores- 
cences are frequent and are amply sheltered by the stipules. 
Below the flowers are two large, opposite, coloured bracts, which 
become green, and each has a pair of stipules which close the space 
between the bracts and even overlap one another. 


URTICACER. 
In Chlorophora tinctoria, Gaudich., the leaves are small, lanceo- 
late-elliptic, alternate, petiolate, stipulate; the petioles short, 
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slender, subterete, narrowly grooved above, downy, not dilated at 
the base, articulate, persistent. 

The stipules are short, intrapetiolar, connate, downy, ciliate, 
persistent, except the upper portion, which gradually becomes 
brown and falls away. The terminal bud consists of conduplicate 
leaves, downy on the underside, very narrow at this stage and 
pushing out of a mass of stipules which are practically convolute 
round the younger leaves. 

The first axillary bud develops into a spine about 3°7 mm. long. 
Later on a second axillary bud develops in a somewhat lateral 
position and seems to arise as a lateral bud of the primary one. 
Both are protected in their early stage by the stipules. 

The stipules are described as lateral and caducous in the 
‘Genera Plantarum,’ but they appear to me to be intrapetiolar, 
connate and persistent at the base. 

The whole plant appears well adapted for a dry climate. It is 
a native of Brazil, and resembles Acalypha capillipes, Flacourtea 
sepiaria, and Argania Siderozylon in habit ; the two latter belong 
to different Natural Orders. 

Ficus infectoria, Roxb., has the leaves alternate, petiolate, 
stipulate, oblong-cordate, glabrous, incurvi-nerved, coriaceous, 
persistent ; the petiole subterete, narrowly channelled above, 
very slightly dilated towards the base. 

The stipules are linear, obtuse, membranous, inserted upon the 
axis and surrounding the greater part of it, colourless, membra- 
nous, caducous; each is convolute separately round the bud 
which it almost wholly covers, and is entirely free at both edges. 
The stipules of seven or more expanded leaves may be seen upon 
the plant at the same time. 

The terminal bud (as indicated above) is covered by the stipules 
which form a double covering, that is, of two layers deep. 

The axillary buds arise early, but are small, and nestle in the 
axil of the comparatively broad petiole. The stipules also help 
to protect them in their early stages, or even completely cover 
them. 

Ff. elastica, Roxb., has large, elliptic-oblong, coriaceous leaves, 
obscurely penninerved, persistent ; petioles long, subterete, very 
slightly flattened above, thickened towards the base. 

The stipules are inserted all round the stem, connate along 
both edges, forming a structure like a sharply-pointed extin- 
guisher ; the line of union along the anterior edges is scarcely 
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evident, but that of the posterior edges is very evident. When 
first exposed they are very short and small, but during summer 
they gradually lengthen till they are 18-22 em. long or more; in 
winter they remain dormant till the rising temperature, either 
natural or artificial, causes the bud to develop, when they 
lengthen in proportion to the growth of the next younger and 
enclosed leaf. When the latter attains a considerable size, the 
stipules split along the posterior edges and in a day or two fall 
away. They are therefore caducous, but only one pair is visible 
at a time. 

The terminal bud is completely covered by the stipules. 

The axillary buds are rarely evident, and only show themselves 
as minute, scaly points at intervals along the old stems. They 

rarely develop unless the terminal bud has been injured or 
removed. 

The chief points of difference between this species and Ficus 
infectoria are apparently due to the fact that the latter produces 
its leaves very hurriedly like those of the Horse-Chestnut, thus 
accounting for the numerous pairs of stipules being present at 
one time, and that F. elastica develops its leaves very deliberately 
or at long intervals. The much greater size of the unexpanded 
leaf requires a longer period for development ; hence the need 
for longer protection, and the reason for the presence of only one 
pair at atime. This also would seem to be the reason why those 
of F’, elastica are connate, so as to give more effectual protection 
during winter or the resting period as well as in summer. 

Cecropia peltata, Linn., also has large intrapetiolar stipules, 
inserted upon the stem, a great part of which they surround, free 
along the posterior edges, but intrapetiolar and completely connate 
there in front of their own leaf; two strong dorsal ribs face the 
edges of the petiole. They ultimately fall away. 

The terminal bud is completely enclosed by the stipules of the 
last expanded or sti] developing leaf. In the growing stage the 
stipules of the next older leaf still surround and protect the 
greater portion of the bud. 

The axillary buds are protected in their early stages by the 
stipules, between which and the stem they are situated. 

This type differs from Ficus elastica by the stipules being con- 
nate along the anterior edges only, and that permanently. 
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ARTOCARPER. 

See Potter, in Journ. Linn. Soe. vol. xxviii. (1891), p. 344, and 
Trécul, ‘“ Mémoire sur la famille des Artocarpées,” in Ann. Sci. 
Nat. sér. 3, vol. xiii. p. 38. On p. 44 the latter describes the 
stipules. He says:—‘ We findall stages between a simple stipule 
and two separate ones; they are axillary and free; their length 
varies from 1 or 2 mm. to 12 em. (sp. of Ceeropia) and breadth in 
proportion ; they are inserted horizontally or obliquely.” 


MyRIcacE2. 


The ‘ Genera Plantarum’ says with reference to this family :— 
“Stipule 0, nisi in WU. asplenifolia spurie.” The stipule-like 
organs in this species are subulate, acute, inserted on the side of 
the pedestal, tumid at the base externally, concave internally, 
and channelled to the top on that face. They fall, as a rule, 
before the leaves. 


JUGLANDES. 

This order is exstipulate. In Juglans it is seen that the 
several buds which are produced in each leaf-axil are protected 
by the leaf=sheath and the hairy or scarious bud-scales. 

Casimir DeCandolle (Ann. Sci. Nat. sér. 4, t. 18, p. 5) gives 
a short account of these buds; almost all the axillary buds 
abort, the branches being developed from the terminal buds. 


CUPULIFER2. 


In the Nut, Corylus Avellana, Linn., both the leaves and the 
stipules behave in a somewhat peculiar manner in the bud, as 
seen at the apex of the growing shoot in spring. The leaves are 
induplicate in bud or imperfectly conduplicate. The younger 
leaf as it is just leaving the bud lies somewhat above the latter, 
and is induplicate at the edges. The next younger leaf is con- 
duplicate and closely applied to the bud, round which it is slightly 
twisted. 

The stipules are oblong or oval, more or less deeply concave, 
and arranged in four ranks, two above and two below the spreading 
or horizontal branches, while those of each pair are unequal in 
size. The upper one, that is the one on the upper side of the 
branch, is the larger, and this lies over the leaf which has just left 
the bud. The smaller stipule lies under and protects the bud 
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and asmall portion of its own leaf. The stipules of the leaf 
still closely applied to the bud protect the latter, including their 
own leaf. 

In the Alder (Alnus glutinosa, Gaertn., var. laciniata, Ait.) the 
stipules are oblong, obtuse, entire, 7-9 mm. long, deciduous, or 
falling away much sooner than the leaves, and therefore almost 
caducous, membranous, but subfoliaceous. They are of service 
in protecting the young leaves of the elongating shoots in summer, 
and also the axillary buds Jater on when they begin to develop. 

They are evidently more serviceable in protecting the winter- 
bud, of which they constitute the enveloping and protecting 
scales, as in the case of the Oak, Beech, &e. There are two or 
three pairs of them without leaves, succeeded by two or three 
‘which do not attain perfect development. About two pairs 
without leaves are produced, and each pair is wrapped round the 
bud, almost completely covering it. Where leaves are also pro- 
duced, the stipules lie inside the leaf to which they belong. 

All are glued or gummed together by means of the resinous 
or gummy matter exuded by the glands copiously produced all 
over the surface of stem, leaves, and stipules. 

In Ostrya carpinifolia, Torr. et Gray, the buds are ovoid, 
becoming oval or oblong as they elongate in spring, and laterally 
subcompressed. They are made up of, or are protected by, about 
seven pairs of stipules arranged in four ranks. The leaves when 
expanded are alternate and distichous, so that the stipules, pro- 
tecting the bud and having no leaves of their own, are so arranged 
that the two from one leaf do not strictly overlap the two from 
the next younger leaf. In this way they are placed in four 
instead of two ranks. The Oak has only five ranks of stipules, 
although the leaves are arranged on the 3 plan, the reason being 
that each rank is made up of stipules from two ranks of leaves. 
The divergence of the stipules from one rank of leaves in Ostrya 
is not great, however, so that of the four rows there are two 
contiguous pairs of rows, one on each side of the stem. All the 
stipules are firmly held together by a gummy material. After 
the seventh pair of stipules comes a perfect leat folded over the 
bud, which thus prevents it from being conduplicate. The leaves, 
moreover, are slightly plicate in an ascending direction, following 


the course of the lateral nerves. 
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SALICINEE. 


Populus balsamifera, Linn., var. viminalis——The winter-bud of 
Populus is protected by the stipules, which secrete and exude a 
considerable quantity of gum during autumn, and cover the 
younger ones, especially at the edges, binding the whole bud 
firmly together, throwing off the wet, and no doubt in itself 
acting as a protection to the strongly involute and tender leaves, 
which even at this period are of considerable size. 

The outer and oldest pair are connate in one piece, which is 
firm and rigid in the centre, with broad, more or less membranous 
margins extending round the greater part of the bud, but less 
than half its length. The second pair are also connate, rather 
more membranous, extending round the bud till their edges almost 
meet at the base, and nearly as long as the bud. The third pair 
are connate, convolute, extending a little beyond the bud, which 
they completely cover at the top. They are stiffly membranous, 
but green, and completely covered with gum on both surfaces. 
The second and third pairs completely cover the bud, and, when 
removed, expose the first two leaves. They themselves have no 
leaves. 

The first and second leaves lie in a furrow or groove where 
their stipules meet. The fourth pair of stipules are free, sub- 
ulate-linear, with a strong and conspicuous midrib, lying in front 
of their own leaf, and overlapping by their edges as well as over- 
lapping the posterior edges of the fifth or next younger pair. 
The fifth pair are precisely similar to the fourth, but smaller, 
and the fourth and fifth pairs completely cover the bud. Both 
pairs are considerably longer than their own leaves. The sixth 
pair are very much smaller, and only about two-thirds the length 
of their leaf. The seventh pair are even smaller, and only about 
one-third the length of their leaf. Both leaves have attained 
a proportionate size with their stipules such as they maintain 
when expanded in summer, 

In Populus nigra, Linn., var. dilatata, Ait. (syn. P. fastigiata, 
Desf.), the leaves are alternate, petiolate, stipulate, deltoid, 
ecrenate, strongly involute in bud, and gummy, glabrous, de- 
ciduous; the petiole laterally compressed, but in the bud-state 
nearly terete, or altogether undeveloped in very early stages, and 
gummy. 

The stipules are more or less boat-shaped or keeled or con- 
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cave, gummy, folded over the bud, and having their edges in 
front of their own petiole, so that they protect younger members. 
The outer or exposed ones of the winter-bud are reddish brown, 
and elongate to some extent with the developing bud in spring. 
The inner ones attain a much greater length, and are narrower 
and green; all are caducous. 

The terminal bud is, in winter, covered by several pairs of 
stipules, some of which belonged to leaves which fell in autnmn. 
Some of the reddish-brown stipules, however, have well-developed 
leaves. About two or three pairs cover the winter-bud, while 
one or two pairs cover the growing one. The axis is therefore 
continuous, and all the leaves apparently are perfect. 

Axillary buds remain comparatively small till spring, and are 

- protected by scales which are modified stipules, as in the ter- 
minal bud. 

While in Populus the buds are protected by the stipules, in 
Salix the stipules are small, and this function is performed 
mainly by the leaves. Thus in 8. cuprea the winter-bud is 
covered by a pair of leaves reduced to brown scales which are 
connate, forming a cap splitting along one side in spring and 
partly along the other. Hach of these modified leaves has a 
strong midrib or shallow keel. Succeeding leaves are very silky 
or tomentose beneath, and perfect; or one to three of them 
may, under certain conditions, remain small, dry up, and fall 
early. 

The stipules are very small, tooth-like, ovate, silky, ciliate, and 
the lower ones fall early, or withering, remain for some time on 
the stem. They seem to be functionless, as far as the protection 
of either terminal, axillary, or winter buds are concerned. 

The axillary buds, which alone are designed to produce the 
branches next year, are completely hidden and protected by the 
deeply concave base of the petiole. 

The stipules, however, though always very small in bud, and 
in some species (S. retusa, Grahami, cuprea, repens, &e.) per- 
manently so, in others become larger, and in some (S. dasyclada, 
myricoides, &c.) attain a considerable size. Their chief function 
appears to be to protect the axillary buds, which are also sheltered 
by the dilated and concave bases of the petioles. 

Masters, in his ‘ Vegetable Teratology,’ mentions (p. 357) 
an increase in the number of stipules in Salix pendula; a mon- 
strosity which gave rise to the variety multistipulata, Seringe. 
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CASUARINE. 


The small scale-like leaves in Casuarina can serve but little 
purpose except as a bud protection: the furrow between the 
ridge of the stem which is opposite the leaf would also assist. 


MonocoryLEDONs. 


It may be a question whether any Monocotyledons have true 
stipules. The younger leaves are generally protected by those 
more advanced. 


ScrraMINEA. 


In Hedychium flavescens, Lodd., the leaves are alternate, very 
shortly petiolate or subsessile, sheathing, stipulate, oblong- 
lanceolate, acuminate, narrowed to the base into a very short 
channelled or subwinged petiole, and having a distinct midrib 
from whence arise numerous, very slender, sharply-ascending, 
parallel nerves. 

The sheaths are very long, connate in the lower portion into 
a complete cylinder, and open towards the top as in the Gra- 
mines. Numerous sheaths enclose one another and surround 
the centralfioral axis. The stipules form a membranous brown 
margin adnate to the edges of the sheaths, but at the top of 
the sheath they become free from it, and are connate in one 
piece in front of the short petiole, and therefore intrapetiolar. 
In this they strongly resemble the ligules or the stipules of the 
Graminee ; but they are much longer, measuring 2°5-3 em. or 
more. 

The terminal buds consist of leaves completely convolute from 
one edge to the other into a cylinder like a roll of parchment 
surrounded by the sheaths, and finally by the stipules before 
making their exit. The lamina cannot unfold until by the 
elongation of the axis it has been pushed out beyond the 
stipules. 

As the stems do not branch, there are no axillary buds except 
from the fleshy persistent rootstock. The lower leaves from these 
basal buds are wholly reduced to their sheaths, which terminate 
in a mucro corresponding to the midrib. The stipular portion 
consists of a narrow rim wholly adnate to the sheath except a 
small rounded tooth on each side of the terminal mucro. The 
first leaf having a small lamina, has also connate but short 
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stipules. These sheaths are connate for a short distance at the 
base only. In all these cases the young leaves, axis and in- 
florescence, are well protected by the sheaths and stipules. The 
latter serve to cover the terminal opening of the sheath the more 
effectually, and thus prevent rain from getting inside the 
sheaths. 


Livtaces. 


In Smilax the leaf-stalk is more or less winged at the base to 
protect the young bud from drying or other injury. In some 
species, e. g. S. ovalifolia, Rottb., and others, these sheaths attain 
an extraordinary size, and are turned up at the edges, forming 
pockets in which, as Burck in his paper already referred to points 
-out, ants come to live. Burck thinks the large development of 
the sheath is not due to the, necessity of bud-protection, but 
results from the benefit accruing to the plant from the presence 
of the ants. 


PALMEZ. 


In Korthalsia the base of the petiole is developed into a large 
swollen ocrea: ants use the chamber thus formed as a home. 


NATADACER. 


In Potamogeton lucens, Linn., the stipules are very long, intra- 
petiolar, and completely folded round the axis to which the base is 
adnate, and slightly overlapping along their posterior edges where 
they are entirely free, while they are entirely connate by their 
anterior edges in front of the petiole, membranous but tough, 
and 4°3-5°5 cm. long, the basal and the terminal ones being the 
shortest, but still highly developed. The only evidence of there 
being two connate stipules is supplied by the two stronger nerves, 
one on each side of the middle line and in the position of the 
middle line in front of the petiole. Each stipular piece protects 
all the younger leaves in succession, but not their own leaf. The 
terminal bud is thus well protected by the long stipules, which 
attain a length of 4-4°3 cm. before the oldest enclosed leaf is 
liberated. The unrolling of the two sides of the lamina takes 
place from the apex downwards as the leaf gets liberated. 

Axillary buds are protected by the full-grown stipules before 
the latter become disarticulated from the stem. The first two 
leaves of axillary buds are sometimes, if not always, reduced to 
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their stipules, which are short, but connate in one piece like those 
of the main stem. 

Potamogeton densus, Linn., is the only British species which is 
exstipulate. The leaves are more than semi-amplexicaul, and con- 
volute round the axis, one within the other alternately on the two 
sides of the stem upon which they are inserted. Owing to this 
arrangement, they appear alternate as they emerge from the bud. 
The outer leaf is developed slightly in advance of the inner; that 
is, it is slightly the longer, although both are inserted upon 
the same level. 

The internodes of the stem are always relatively short, but 
near the apex they are so short that the leaves are crowded and 
appear emerging from one another; so that not only is the 
terminal bud thus amply protected, but the axis as well for some 
distance behind the apex. 

Axillary buds are protected by one leaf, placed opposite the 
leaf of the main axis, greatly reduced in size, and more than half 
amplexicaul, so that the lamina is wrapped round the bud. This 
is followed by perfect and opposite leaves. This is the only 
British species that is exstipulate. 

The large leaf-sheath in the genus Wazas affords good protection 
to the bud; its varied form also supplies specific characters. 


GNETACEA. 


In Gnetum Gnemon, Linn., the leaves are opposite, petiolate, 
exstipulate, elliptic-oblong, leathery, glabrous, persistent; the 
petioles semiterete, flattened above, articulate above the dilated 
portion, which is persistent, connate around the axis, and pro- 
longed into a short rounded tongue in front of the petiole. 

The terminal bud in the resting stage is completely enclosed by 
the short sheathing ring and prolonged tongue, which resembles 
that seen in Clusia except that it belongs more to the stem than 
to the petiole. 

Axillary buds are also covered by the sheath above mentioned, 
but seldom develop into branches. 
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auriculata, Benth., 509-511. 
Colvillei, Hook. f., 510, 511. 
globosa, Hope, 511. 
ee asphodeloides, Schult. f., 380, 
ikl 
Bulbostylis barbata, Kunth, 314. 
capillaris, Kwnth, 311. 
Burseracex, 171. 
Burtinia, Endi., 146, 149. 
cocoides, Unger, 150. 
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Buxus sempervirens, Linn., 521. 
Byrsanthus Brownei, Gwill., 80. 


Cactacex, 240. 
a Bonducella, Fleming, 175, 


pulcherrima, Sav., 175. 
Calamagrostis, 139. 
holciformis, Jaub. et Spach, 121, 
130. 
Calandrinia, 63. 
umbellata, DC., 470. 
Calliprora, 63, 285. 
avy ee A. Gray, 472, 
pedata, 4. Gray, 473. 
Callitrine, 11, 17. 
Callitris, 11, 14-17, 41. 
Brongniarti, 15. 
quadrivalvis, 14. 
rhomboidea, 15. 
Calocedrus, Kurz, 20. 
Calonyction speciosum, Choisy, 186. 
Calophyllum spectabile, Wil/d., 169, 
203. 


Calythrix, 15. 

Campanula, 125, 261. 
sulphurea, 261, 263. 

Campanulacee, 125, 183, 261. 

Cananga odorata, Hook. f. § Thoms., 

168. 
Canarium Harveyi, Seem., 171, 203, 
210. 

Canavalia ensiformis, DC., 174, 204. 
——, var. turgida, 174. 
obtusifolia, DC., 174, 204. 
turgida, R. Grah., 174. 

Canna indica, Linn., 194, 207. 

Canneefoliz §, 417-421. 

Canthium barbatum, Seem., 181. 
odoratum, Seem., 181. 

Capparis, 233. 

Breynia, 243. 

Oaprifoliacez, 125, 502. 

Capsella Thomsoni, Hook. f., 110, 127. 

Capsicum frutescens, Linn., 187. 

Oaragana, 125. 
arborescens, Lam., 484. 

Carapa guianensis, Awb/., 477. 
moluccensis, Lam., 171, 203. 
obovata, Blume, 171. 

Cardamine Impatiens, Linn., 469. 
sarmentosa, Forst., 168, 203. __ 

Cardiospermum Halicacabum, Linn., 

172, 203. 

Carduus, 523. 

Carex, 126. 
cyperoides, 234. 

Moorcrofti, Booté, 139. 
Mooveroftii, Fale., 119, 130. 
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Carex stenophylla, Wahlenb., 119, 180. 
Carica Papaya, Linn., 178. 

Carissa spinarum, Linn., 503, 507. 
Carpodinus, 87. 

Carpolithes, 146. 

curtus, Saporta, 154. 

provincialis, Saporta, 154. 
Carumbium nutans, Muell. Arg., 192. 

pedicellatum, Miq., 192. 

Caryocar nuciferum, Linn., 471. 
Caryocaracez, 471. 
Caryocedrus, Endi., 13. 
Caryophylles, 125, 127, 259, 514. 
Cassia obovata, 246, 260, 263. 

occidentalis, Linz., 175. 

Sophera, Linn., 175. 
Cassine, 480. 

Maurocenia, Linn., 480. 
Cassytha filiformis, Zinn., 190, 206. 
Casuarina, 230, 530. 

equisetifolia, Forst,, 194, 207. 

Casuarinex, 194, 530. 
Catesbea spinosa, Linn., 503, 507. 
Catha edulis, Forsk., 479. 
Caylusea canescens, 259, 263. 
Ceanothus rigidus, Nutt., 481. 
Cecropia, 526. 

peltata, Linn., 525. 

Cedrela sinensis, Juss., 478. 
Cedrus, 27, 30, 32, 41. 
Deodara, 30. 
Celastrinex, 75, 172, 479. 
Celtis pacifica, Planch., 192, 206. 

transcaucasica, 141, 142. 
Cenchrus anomoplexis, Labill., 198. 

calyculatus, Cav., 198, 207. 
Centaurea, 221, 253. ai 

segyptiaca, 261, F 

pid OS 231. 

Centotheca lappacea, Desv., 198, 207- 
Ceodes umbellifera, Forst., 188. 
Cephalotaxus, 3, 4, 40. 

drupacea, 5. 

Cephalozia, Dum., 351-353. 

bicuspidata, 351. 

, var. alpicola, Massal. § Cas 
restia, 351. 

eurvifolia, 353. 

Wrightii, Gottsche MS., 354, 371." 

var. bicornis, Spruce, 354, 


, 
€ 


71. 

Oephaloziopsis, 363. 
Oerasterias staurastroides, West, 268,, 

280. 
Cerastium Boissieri, 242. 
Ceratolejewnea, Spruce, 341, 370. 
Ceratopetale, 391. 
Corbera Odollam, Gaertn., 184, 205. 
Cetraria, 126, 
Chamezcyparis, 18. 
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Chameerhodos, 125. 
sabulosa, Bunge, 112, 128. 

Chasalia amicorum, A. Gray, 181. 
Cheiranthus, 125. 4 
Chelonespermum, 164, 165. 
Chenopodiacee, 126, 189, 255, 262. 
Chiloscyphus mancus, Mont., 361, 

362 


‘Chiodecton sanguinea, Wain., 462. 
violaceum, Muell, Arg., 462. 
Chironia, 157. 
Chloranthaces, 519. 
Chloranthus inconspicuus, Sw., 519. 
Chlorococcus macrococcus, Rabenh., 268. 
, var. aureus, Rabenh., 268. 
Chlorogramma, 460. 
Chlorophora tinctoria, Gaudich,, 523. 
Chlorophytum, 373. 
affine, Baker, 375, 416. 
Afzelii, Baker, 418. 
amplexicaule, Baker, 421. 
andongense, Baker, 373, 375, 417. 
colubrinum, Baker, 375, 423. 
faleatum, Baker, 375, 422. 
fusiforme, Rendle, 375, 419. 
Heynei, Baker, 378, 417, 418. 
marginatum, Rendle, 375, 422. 
miserum, Rendle, 375, 420. 
moniliforme, Rendle, 375, 418, 
420. 
papillosum, Rendle, 375, 422. 
petiolatum, Baker, 375, 421, 422. 
ramiferum, Rendle, 375, 421. 
Chloroxylon Swietenia, Linn., 478. 
Chonanthelia, 333. 
Chorispora, 125, 
Christolea, 125, 
crassifolia, Camb., 110, 128, 127. 
Chroococcacer, 264, 275. 
Chroococcus coherens, Naeg., 275. 
minor, Naeg., 275, 280. 
, forma minima, West, 275, 
280. 
schizodermaticus, West, 275, 280. 
turgidus, Naeg., 275. 
hroolepidex, 264, 265. 
Chroolepus odoratum, Ag., 265. 
villosa, Kuetz., 265. 
Chrysanthemum, 505. 
parthenifolium, Pers., 505. 
Richteria, Benth., 128. 
sinense, Sabine, 505. 
Chrysophyllum Welwitschii, Hngi., 84. 
Cicer, 125. 
Cinchona officinalis, Zinn., 503. 
Circa, 475. 
alpina, Linn., 497. 
Lutetiana, Linn., 497, 498. 
Citharexylum, 511. 
Citrus Decumana, Linn., 171. 
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Cladium, 301. 
jamaicense, Crantz, 302. 
Cladonia, 126. 
Clarke, C. B., Cyperaces of Tonga or 
Friendly Islands, 196. 
——,, On certain Authentic Oyperacese 
of Linnzeus, 299-315. 
Clathrospermum Baillonii, S. £U., 70. 
biovulatum, S. Moore, 71 
Heudelotii, S. H7/., 71. 
Mannii, Oliver, 71. 
Vogelii, Planch., 70. 
Clavija undulata, D. Don, 506. 
Claytonia, Fertilization of (Willis), 51- 
63. 
alsinoides, Sims, 51, 52, 63. 
perfoliata, Donn, 471. 
sibirica, Linn., 51, 52, 284. 
virginica, 51, 284. 
Clematis, 125, 493. 
alpina, Mzil., 107, 127. 
graveolens, Lindl., 133. 
orientalis, Linn., 123, 133. / 
—, var. tangutica, Maxim., 123, 
133. 
Cleome, 63. 
Clerodendron amicorum, Seem., 187, 
206. 
inerme, R. Br., 188, 206. 
Clitandra, 91. 
cymulosa, Benth., 87. 
Clitoria Ternatea, H. B. K., 174. 
Clusia, 511, 520, 5382. 
Cocculus Lesba, 241. 
Cochlearia, 125. 
scapiflora, Hook. f. § Thoms., 110, 
127. 


Cochlospermum niloticum, Oliver, 73. 
Cocites, Bronn, 144, 145, 149. 
Burtini, Bronn, 149. 
Parkinsonis, Bronn, 151. 
Cocos, Burtin, 148-145, 149. 
Burtini, Brongn., 143, 149. 
Faujasii, 143. 
nucifera, Linn., 195, 207. 
Parkinsonis, Brongn., 143, 144, 151. 
Codixum moluccanum, Deene., 191. 
variegatum, Blume, 191, 206. 
Coffea bengalensis, Fowb., 504. 
Coix Lacryma-Jobi, Linn., 198, 207. 
Colocasia antiquorum, 167. 
Cololejeunea, 37, 348. 
Colubrina asiatica, Brongn., 172, 203. 
Colutea persica, 141. 
Combretacex, 79, 176, 496. 

Cominsia Guppyi, Hems/., 164. 
Commelina africana, Linn., 379, 429, 
albescens, Hassk., 8378, 429. 

ee: C. B. Clarke, 374, 378, 
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Commelina Bainesii, var. glabrata, 
Rendle, 374, 378, 429. 
— C. B. Clarke & Rendle, 


Forskalei, Vahl, 378, 430. 
Hasskarlii, C. B. Clarke, 99. 
nudiflora, Zinn., 195, 207. 
pacifica, Vahl, 195. 
purpurea, C. B. Clarke, 379, 429. 
subulata, Roth, 378, 429. 
Commelinacee, 98, 195, 429. 
—— of Sierra Leone, by O. B. Clarke, 


65. 
Composite, 66, 84, 125, 128, 182, 260, 
505, 523. 
from Tibet, 105, 
Conferva, 266. 
bombycina, 4g., 265. 
, forma minor, Wille, 265. 
Confervaces, 264, 265. 
Ooniferz, 11, 126, 155, 199, 434. 
Conifere and Taxaces, Notes on the 
Genera of, by Maxwell T. Masters, 1. 
Convyallaria majalis, 43, 44. 
polygonatum, 43. 
Convolvulaces, 186. 
Coprosma, 502. 
Cordia aspera, Forst., 185, 205. 
Myxa, Linn., 512. 
subcordata, Lam., 185, 205. 
Cordyline terminalis, Kunth, 195, 207. 
Cornulaca macrantha, 229. 
monacantha, 262. 
Corolla, on the Cause of the Fall of the, 
in Verbascum, by U. Martelli, 316. 
Oorollifiorz, 65. 
Corrigiola littoralis, Linn., 513. 
Coryanthes, 287. 
Corydalis, 125. 
Boweri, Hemsl., 108, 127. 
Hendersonii, Hemsl., 109, 127, 
134. 
mucronifera, Maxim., 108, 109. 
; tibetica, Hook. f. & Thoms., 109. 
Oorylus Avellana, Linn., 526. 
Corymbis veratrifolia, Heichb. Ff, 194, 
2 


07. 
Cosmanthoides, 53. 
Cosmanthus, 53, 60. 
Cosmarium Cucurbita, Bré., 268. 
obliquum, Nordst., 267, 279. 
, forma minor, Nordst., 268, 


279. 
pseudopyramidatum, Lund, 267, 
280 


stenonotum, Nordst., 267, 280. 
forma minor, facib., 267, 


J 


280. 
‘Cosmibuena, 502. 
Cotoneaster nummularia, 141. 
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Cotula anthemoides, 261. 
Cotyledon, 284. 
Umbilicus, Linn., 292, 298. 
Crambe, 125. 
Crassulacex, 125, 128, 495. 
Crategus Azarolus, 141. 
Oxyacantha, Linn., 494. 
Cremanthodium, 114, 128. 
humile, Maxim., 114. 
Crepis, 125, 128. 
glauca, Benth. ?, 116. 
glomerata, Benth. & Hook. f., 116. 
reals, Hemsl., 104, 116, 128, 


Cressa, 254. 
Crinum, 380, 408. 
pedunculatum, #. Br., 194, 207. 
taitense, Red., 194. 
Cristatz, 360. 
Crithmum maritimum, 231. 
riers Cominsii, Hems/., 165, 212, 


Crotalaria, 486. 
stipularia, Desv., 486. 
Croton, 521. 
lucidus, Linn., 521. 
nigritanum, S. E7l., 97. 
Scarciesii, S. £7/., 96. 
Crucifere, 105, 125, 127, 168, 258, 
469. 
Crypsis, 301. 
aculeata, Aiton, 303. 
Cryptogame, 126, 
Cryptogams of Sierra Leone, by O. H. 
Wright, 65. 
Oryptolepis triangularis, NV. EL. Br., 
92 


Cryptomeria, 20, 23, 41. 
Cucumis Melo, Linn., 179. 
pubescens, Willd., 179. 
Cucurbitaces, 80, 179, 501. 
Ounninghamia, 24-26, 33, 39, 41. 
Cupania falcata, A. Gray, 172. 
glauca, Camb., 172. 
lentiscifolia, Pers., 172. 
Cupressine, 9, 11. 
Cupressus, 12, 17-19, 22, 24, 39, 41, 
142, 229. 
sempervirens, 18. 
Cupuliferse, 126, 526. 
Cussonia Barteri, Seem., 80. 
Oyananthus incanus, Hook. f. § Thoms., 
137 


, var. leiocalyx, Franch., 137. 
Cyanotis hirsuta, Fisch. § Mey., 373, 
376, 431. 
lanata, Benth., 378, 431. 
Cyathodium cavernarum, 331. 
Cyathula prostrata, Blume, 189, 206. 
Cycadacex, 199. 
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Cycas, 3, 4. 
celebica, Miq., 199. 
circinalis, Linn., 199, 208. 
Rumphii, Mig., 199. 
Cymadocea isoetifolia, Aschers., 196 
note. 
Cynoctonum ahbyssinicum, Hochst., 93. 
Cynometra grandiflora, A. Gray, 176, 
204. 
Cyperacex, 126, 130, 196. 
of Linnzus, On certain Authentic, 
by C. B. Clarke, 299-315. 
—— of Sierra Leone, by C. B. Clarke, 
65, 66. 
— of Tonga or Friendly Islands, by 
C. B. Clarke, 196. 
Cyperus, 301. 
alternifolius, Linn., 309. 
aristatus, Rottb., 305, 314. 
articulatus, Linn., 304. 
arundinaceus, Linn., 308. 
capitatus, Vand., 303. 
caricifolius, Hook. et Arn., 196. 
compressus, Linn., 307. 
difformis, Linn., 305, 306. 
diffusus, Vahl, 301, 306. 
digitatus, Roxb., 306. 
distans, Linn., 309. 
elatus, Linn., 306. 
elatus, Presi, 309. 
elegans, Linn., 301, 306. 
elegans, Swartz, 301, 306. 
esculentus, 305. 
ferax, DL. C. Rich. 301, 307, 
315. 
ferrugineus, Linn., 308. 
flavescens, Linn., 234, 307. 
fuscus, Linn., 309. 
giganteus, Vahl, 307. 
glomeratus, Linn., 306. 
Haspan, Linn., 300, 304, 305. 
Tria, Linn., 304, 306. 
levigatus, Linn., 304. 
ligularis, Linn., 308. 
longus, Linn., 305. 
Luzulx, Retz., 3138. 
malaccensis, Lam., 301, 307. 
monostachyos, Linn., 304. 
odoratus, Linn., 301, 306, 307. 
pannonicus, Linn., 309. 
Papyrus, Linn., 308, 
pennatus, Lam., 196. 
pumilus, Linn., 807, 308. 
racemosus, /etz., 306. 
racemosus, Steudel & Boeck., 306. 
rotundus, Linn., 305. 
Seemannianus, Boeck., 196. 
squarrosus, Linn., 305, 3138. 
strigosus, Linn., 301, 308. 
stuppeus, Forst. f., 196. 
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Cyperus tabularis, Schrad., 305. 
tenellus, Linn., 304. 
tongatabuensis, Boeck., 196. 
triflorus, Linn., 308. 
upoluensis, Boeck., 196. 
ventricosus, R. Br., 196. 
venustus, Forst. f., 196. 
viscosus, Aiton, 301, 306. 

Cypripedium, Notes on Abnormal 

Flowers of, by Miss M. F. Ewart, 
45-50. 
Cypripedium Boxalli, monstrous Flower 
of, 48-50. 
longifolium, 45. 
Schlimii, 45. 
Sedeni, 45, 47, 49, 50. 
Cypselea, 500. 
Cyrtandra Listeri, Hemsi., 159, 187, 
206, 210, 213. 
Tempesti, Horne, 213. 
Cystopteris, 126. 


Dacrydium, 6, 8, 10, 39, 40. 
Dactylopetalum Barteri, 78. 
Mannii, 78. 
parvifolium, 78. 
Dalechampia Roezliana, Muell. Arg., 
523. 
Dammara, 9, 25. 
Danthonia, 252. 
Forskalii, 243. 
Daphne acuminata, 141, 142. 
Dasystachys, 422-423. 
Daucus Carota, 234. 
Davyallia elegans, Sw., 199, 208. 
solida, Sw., 199, 208. 
Davidsonia pruriens, Ff’, Muwell., 495- 
Dehiscentes §, Link, 29. 
Delphinium, 125. 
Brunonianum, 103. 
cxruleum, Jacguem., 108, 127. 
consolida, 284. « 
Sete se Tinn., 108, 127, 
133. 
Pylzowii, Maxim., 134. 
Dendrobium macranthum, A. Rich., 
194, 207. 
Dendroceros, Nees, 369. 
crispatus, Nees, 369. 
crispus, Nees, 369. 
leptohymenius, 366. 
Derris uliginosa, Benth., 175, 204. 
Deschampsia, 126. 
Desmidiacex, 264, 267. 
Desmodium polycarpum, DC., 178, 
203. 
umbellatum, DC., 173, 203. 
Desmogonium Rabenhorstianum, Grun. 


Deyeuxia, 126. 
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Dianella ensifolia, Red., 195, 207. 
intermedia, Hndi., 195, 207. 
Dianthoseris, sp. nov., 84. 
Dianthus, 232, 514. 
Diapensia lapponica, Linn., 505. 
Diapensiacez, 505. 
Diastaloba, 334. 
Diatomaces, 264, 277. 
Dichrocephala latifolia, DC., 182, 205. 
Dichromena, 303. 
Diclidium, 301, 307. 
Dierama pendula, Baker, 374, 376, 403. 
Dilanthes, 415. 
Dillenia indica, Linn., 465. 
Dilleniacez, 465. 
Dionysia, 142. 
Dioscorea, 226. 
alata, Linn., 195. 
Batatas, 225. 
sativa, Linn., 195. 
triphylla, Schimp., 374, 377, 409. 
Dioscoreacezx, 195, 409. 
Dipcadi erythreum, 262, 263. 
Diplachne, 122. 
fascicularis, Beawv., 122. 
serotina, Link, 121, 122. 
Thoroldi, Stapf, 121, 130. 
Diplasiolejeunea, 349. 
Diplophractum, 474. 
Diplotaxis, 258. 
Harra, 240, 258, 259. 
Dipsacaceze, 128, 
Dipterocarpee, 73. 
Disa, 374, 
Cooperi, Leichb. f., 399. 
Deckenii, Reichb. f., 400. 
Gregoriana, Rendle, 379, 398. 
kilimanjarica, Rendle, 376, 399. 
lygonoides, Lind/., 376, 400. 
Welwitechii, Reichb. f., 374, 379, 
399. 
Disanthus, 495. 
Diselma, 17. 
Disemma ceerulescens, Scem., 178, 204, 
210. 
Disperis, 374. 
alpina, 376. 
Blmanjarteal Rendle, 400, 435. 
Macowani, Bolus, 376, 401. 
Distichium, 126. 
Dodonza viscosa, Forst., 172, 203. 
Dolichos Lablab, Linn., 175, 204. 
Dopatrium, 65. 
nanum, 9. Eil., 94. 
senegalensis, 94. ; 
Draba, 103, 125. 
alpina, Linn., 110, 127. 
incompta, Stev., 110, 127. 
Dracocephalum, 126. 
heterophyllum, Benth., 118, 129. 


Drepanolejeunea, Spruce, 340. 
inchoata, 344, 
Drimys, 466, 467. 
Drimyspermum acuminatum, Seem., 190. 
Burnettianum, Seem., 190. 
Druery, Charles T., Notes upon Apo- 
spory in a Form of Scolopendrium 
vulgare, var. crispum, and a new 
Aposporous Athyrium; also an ad- 
ditional phase of Aposporous De- 
velopment in Lastrea pseudo-mas, 
var. cristata, 281. 
Dulichium spathaceum, LZ. C. Rich., 
308 


Dumontia, 440. 
fastigiata, 440. 
filiformis, the Origin of the Fi- 
lamentous Thallus of, by G. 
Brebner, 436-443. 
Dumortiera, Nees, 369. 
hirsuta, Reinw., 369. 
Duroia saccifera, Hook. f., 503. 
Dysoxylum alliaceum, Seem., 171. 
megalanthum, Hemsl., 165, 211, 
216, 


Richii, C. DC., 171, 203. 


Ebenacee, 65, 85, 184. 
Echinops, 221. 
Echinostrobus Sternbergii, 22. 
Ectinocladus, 88. 
Benthamii, Baidl., 88, 89. 
sp., ? 89. 
Elaagnacex, 126. 
Eleagnus angustifolia, 142. 
Eleocarpus cassinioides, 4. Gray, 171, 
203, 


edulis, Tejsm., 474. 
Elatostemma sesquifolium, Hassk., 193, 


207. 

Bleocharis acicularis, R. Br., 310. 
capitata, R. Br., 310. 
geniculata, R. Br., 310. 
interstincta, R. Br., 309. 
multicaulis, Smith, 309. 
mutata, 2. Br., 309. 
ovata, 2, Br., 310. 
palustris, 2. Br., 309. 

Bleusine indica, Gaertn., 198, 207. 

Hleutheroloma, 461. 

Elliot, G. F. Scott, On the Botanical 
Results of the Sierra Leone Bound- 
ary Commission, 64-100. 

Ellisia nyctelia, Linn., 284. 

Elsholtzia, 126. 

Elymus, 126. 

dasystachys, Zrin., 120, 124, 180. 

, forma tomentella, 124. 

sibiricus, Linn., 120, 124, 130. 


iilyna, 126. 
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Endogeneg, 126. 

Endogens, 262. 

Entada scandens, Benth., 176, 204, 

Ephedra, 105, 126, 141, 228, 229. 
foliata, 142. 

Gerardiana, Waill., 104, 118, 129. 
vulgaris, [ich., 118. 

Epilobium, 60, 125. 

Epiloma, 461. 

Epipremnum mirabile, Schott, 196. 

Epithemia Westermanni, Kwetz., 277. 

Equisetacex, 126. 

Equisetum, 7, 126. 

Eragrostis Scotelliana, Rendle, 99. 

Eranthemum insularum, 4..Gray, 187, 

206. 

Erianthus maximus, Brongn., 198, 207. 

Hrica, 233, 293. 
scoparia, 238. 

Erigeron, 125, 128. 
albidus, 4. Gray, 182. 
bonariensis, Linn., 182. 

Eriophorum alpinum, Linn., 315, 
angustifolium, Roth, 315. 
gracile, Koch, 315. 
latifolium, Hoppe, 315. 
polystachion, Linn., 315. 
yaginatum, Linn., 314. 
virginicum, Linn., 315, 

Hritrichium, 125. 

Erodium, 250, 251, 253, 260. 
cicutarium, 260. 
glaucophyllum, 251. 
hirtum, 251. 

Hussoni, 251. 
laciniatum, 242. 
moschatum, 260. 

Erucaria aleppica, 241, 259, 263. 

Erysimum, 125. 

Chamzphyton, Maxim., 134. 
funiculosum, Hook. f..§¢ Thoms., 
110, 127. 

Erythrina indica, Lam., 174, 204. 
ovalifolia, Roxb,, 174, 204. 

Eua, 160, 161. 

Eucalyptus, 244 note. 

Globulus, 244 note. 

Eudorina stagnale, Wolle, var., 

280. 

Eugenia amicorum, 4. Gray, 177, 204. 
corynocarpa, 4. Gray, 177, 204. 
Jambolana, Lam., 177. 
jambosa, Linn., 80. 
malaccensis, Linn., 177, 204. 
rariflora, Benth., 177, 204. 

, forma parviflora, 177. 
Richii, 4. Gray, 178, 204. 
salicifolia, M. Laws., 79. 
salomonensis, Hems/., 165, 212. 

Eugladiolus, 404, 405, 406. 


a 
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Eujungermannia, 363. 
Eulalia japonica, Seem., 198. 
Eulejeunea, 346, 371 
setiloba, 347. 
Eulophia, 373. 
longepedunculata, Rendle, 375, 
Petersii, Reichb. f., 375, 384. 
Schimperi, Hochst., 375, 384. 
Eumachia carnea, DC., 181. 
Eunotia Arcus, Ehrenb., 278. 
gracilis, Rabenh., 278. 
Euodina, 75. 
Euonymus radicans, Sieb. & Zuce., 479. 
Euosmolejeunea, Spruce, 345, 
Eupegrapha, 456. 
Euphacelia, 53. 
Euphorbia, 126, 218 note, 263. 
Atoto, Forst., 191, 206. 
lucida, Waldst. & Kit., 521. 
obliqua, Hndl., 191, 206. 
palustris, Linn., 521. 
pilulifera, Linn., 191, 206. 
Sparmannii, Boiss., 191, 206, 211. 
Euphorbiacee, 66, 96, 126, 191, 521. 
Euphorbiz, 240. 
Eurotia, 126. 
Eurya japonica, Thund., 471. 
Euthuya, 19. 
Eutocea, 53. 
Eutrema Przewalskii, Mazim., 134. 
Euxolus caudatus, Mogq., 188. 
Evernia, 126. 
Evodia hortensis, Forst., 171, 203. 
Ewart, Miss M. F., Notes on Abnormal 
Cypripedium Flowers, 45-50. 
Excecaria Agallocha, Linn., 192, 206. 
Exochorda Alberti, Regel, 494. 
grandiflora, Lindl., 494. 


Fagonia, 221. 
Fagreza, 511. « 
auriculata, Jack, 511. 
Berteriana, 4. Gray, 185, 205. 
imperialis, Mig., 512. 
zeylanica, Thunbd., 511. 
Faradaya amicorum, Seem., 187. 
Farsetia egyptiaca, 258. 
africana, 247. 
Fertilization of Claytonia, Phacelia, and 
Monarda, by J. O. Willis, 51-63. 
Festuca, 126. 
ovina, Linn., 122, 130, 140. 
, var. valesiaca, Koch, 122, 
Ficinia scariosa, Nees, 309. 
sylvatica, Kunth, 311. 
tristachya, Nees, 311. 
Ficoidex, 179, 498. 
Ficus aspera, Forst. f., 193, 206, 211. 


carica, 141 
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Ficus elastica, Rowd., 524, 525. 
Forsteriana, Endl., 193. 
infectoria, Roxb., 524, 525. 

«prolixa, Forst. f., 193. 
scabra, Forst. f., 193, 207. 
Storckii, Seem., 193, 207. 

_ tinctoria, Forst. f., 193, 207. 

Filamentous Thallus of Dumontia fili- 

formis, by G. Brebner, 436. 

Filices, 126, 199. 

Fimbristylis affinis, Presl, 197. 
autumnalis, Roem. & Sch., 311. 
a var. 8. geminata, Kuwnth, 

Eb. 


communis, Seem., 197. 

complanata, Link, 197, 207. 

eymosa, 2. Br., 197, 207. 

, var. 6. subcapitata, C. B. 

Clarke, 197. 

diphylla, Vahl, 197, 207, 312. 
ferruginea, Vahi, 312. 
marquesana, Steud., 197. 
miliacea, Vahl, 312, 313. 
monostachya, Hassk., 304. 
pycnocephala, Hillebr., 197. 
quinquangularis, Kwnth, 312. 
spadicea, Vahi, 312. 
tristachya, Thw., 308. 

Fissurina, 458. 

Fitzroya, 12, 17, 41. 

Flacourtia sepiaria, 524. 

Flagellaria indica, Linn., 166, 378, 

43) 


2. 

Flagellariaces, 432. 

Fleurya interrupta, Gaudich., 193, 207. 

Flora of Eastern Tropical Africa, A 
Contribution to the, by A. B. Rendle, 
373. 

— of the Tonga or Friendly Islands, 
with Descriptions of and notes on 
some New or Remarkable Plants, 

rtly from the Solomon Islands, by 
W. Botting Hemsley, 158. 

Floridex, 437, 438. 

Flower, Contributions to the Natural 
History of the: Part IJ. Fertiliza- 
tion Methods of various Flowers; 
Cleistogamy in Salvia Verbenaca, by 
J. O. Willis, 284. 

Fossombroniex, 364. 

Franceuria crispa, 261, 263. 

Frankenia pulverulenta, 254. 

Frenela, Mirbel, 14, 15. 

Fontanesii, 14. 
Friendly Islands Flora, see Tonga. 
Frullania, Raddi, 333. 
arietina, Tayl., 333. 
atrata, Tayl., 333. 
caulisequa, Nees, 334. 
spatuliflora, Spruce, 333, 370. 
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Frullania subtilissima, Zindenb., 334. 
Frustulia rhomboides, De Toni, 279. 
, var. saxonica, De Toni, 279. 
saxonica, Rabh., 279. 
Fuchsia, 475. 
excortica, 496, 497. 
Riccartoni, Hort., 496, 497. 
Fucus serratus, 436, 443. 
Fuirena glomerata, Lam., 314. 
hirta, Vahl, 314. 
Fumariacer, 125, 127. 
Fungi of Sierra Leone, by G. Massee, 
65. 


Gagea lutea, 59. 
reticulata, 262. 
Galanthus, 293. 
Galium, 523. 
Garcinia sessilis, Seem., 169, 203. 
Gardenia, 502. 
Abbeokutz, 81. 
fernandensis, Hiern, 81. 
florida, 502. 
Hiernii, 80. 
jasminoides, Eilis, 503. 
konguensis, 81. 
laurifolia, 502. 
taitensis, DC., 181, 205. 
Geniostoma crassifolium, Benth., 185, 
205 


rupestre, Forst., 185, 205. 
Gentiana, 105, 125, 142. 
aristata, Maxim., 137. 
decumbens, Linn., 117, 129. 
falcata, Turez., 117, 129. 
humilis, Stev., 117, 129. 
minutissima, Boiss. ?, 142. 
Rockhillii, Hems/., 137. 
squarrosa, Ledeb., 117, 129. 
Gentianaces, 125, 129, 157. 
Gentianex, 512. 
Genuine §, 29. 
Geophila reniformis, D. Don, 182, 205. 
Geraniaceze, 125, 171, 260, 474. 
Geranium, 60, 125. 
dissectum, 260. 
molle, 260. 
Gesneracese, 187. 
Geum rivale, Linn., 489. 
urbanum, Linn., 489. 
Ginkgo, 3, 4, 33, 39, 40. 
Gladiolus, 379. 
corneus, Oliver, 375, 405. 
kilimandscharicus, Pax, 376, 406. 
Quartinianus, A. Rich., 374, 376, 
377, 379, 404, 405. 
splendidus, Rendle, 376, 406. 
Taylorianus, Rendle, 374, 3877, 405. 
watsonioides, Baker, 3874, 3879, 
406. 
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Glaux maritima, Linn., 117, 129. 
Gleichenia dichotoma, Hook., 199, 208. 
Glceocapsa, 276. 
gigas, West, 276, 280. 
muralis, Kwetz., 276. 
Gleothece linearis, Naeg., 276, 277, 
280 


lunatum, West, 277, 280. 
Gloriosa virescens, Lindl,, 376, 877, 879, 


A, 


— ., var. latifolia, Rendle, 376, 
429. 
Glycyrrhiza, 141. 
Glyptostrobus, 20, 23, 41. 
Gnetacese, 105, 126, 129, 532. 
Gnetum Gnemon, Linn., 532. 
Gomphia salicifolia, St. Hil., 477. 
Gomphonema tenellum, Kuwetz., 279. 
Gomphrene globosa, Linn., 189. 
Goodeniacex, 183. 
Grahamia, 471. 
Gramine, 65, 66, 126, 180, 197, 262. 
—— of Sierra Leone Boundary, 99. 
— of Tibet, 105. 
Grandifoliz §, 359. 
Graphida scripta, Ach., 456. 
Graphides et Thelotremez novz quas 
preesertim ex hb. Reg. Kewensi ex- 
ponit Dr. J. Miller, 451. 
Graphina Acharii, Mwell. Arg., 459, 
alba, Muell. Arg., 460. 
cleistomma, 459. 
columbiana, Muell. Arg., 460. 
crassa, Muell. Arg., 459. 
dealbata, Nyl., 459. 
fasciata, Muell. Arg., 460. 
granulosa, Muell. Arg., 459. 
Lorentzii, Muell. Arg., 460. 
obtectula, Muell. Arg., 460. 
pachypleura, Muwel/. Arg., 459. 
pallida, Muell. Arg., 460. 
rhabdocarpa, Muell. Arg., 460. 
subserpentina, Muell. Arg., 459. 
tuberculifera, Muell. Arg., 458. 
Graphis albostriata, Wain., 459. 
cleistomma, Ny/., 459. 
dealbata, Ny/., 459. 
flavicans, Muell. Arg., 457. 
flexibila, Kvempeth., 458. 
flexuosa, 462. 
gomphospora, Muell. Arg., 458. 
insidiosa, 458. 
lecanorina, Muell. Arg., 458. 
Lineola, 457. 
mesographa, Wyi., 461. 
platycarpella, Muedl. Arg., 458. 
rimulosa, Muell, Arg., 457. 
subserpentina, Krempelh., 459, 
tenuescens, Nyl., 458. 
turgidula, Muell. Arg., 457. 
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Graptophyllum Earlii, 7. Muell., 214. 
Siphonostena, F. Muell., 159, 187, 
206, 214. 
Grewia Mallococca, Linn. f., 170, 203. 
prunifolia, 4. Gray, 170, 203. 

Griffonia Icondere, Oliver, 78. 

Gueldenstedtia, 125, 135. 

Guettarda speciosa, Linn., 181, 250. 

Guichenotia, 473. 

Guioa glauca, Radlk., 172. 

Gunnera, 496. 

chilensis, Lam., 496 note. 
magellanica, Lam., 496. 
scabra, 496. 

Guppy, H. B., On the Habits of Lemna 
minor, L. gibba, and L. polyrrhiza, 
323-330. 

Guttiferx, 169. 

Gymnobythus, 53. 

Gymnospermee, 199. 

Gymnosporia vitiensis, Seem., 172, 203. 

Gypsophila Rokejeka, 248, 250, 252, 
259. 


Habenaria, 374. 
equatorialis, Rendle, 375, 391, 
39% 


93. 
altior, Rendle, 376, 394. 
Buchananiana, Kraenz., 375, 397. 
crocea, Schweinf., 397. 
Elliotii, Rolfe, 392. 
humilior, Reichb. f., 378, 394. 
incarnata, Lindl., 378, 394. 
macrantha, Hochst., 376, 396, 
ndiana, Rendle, 378, 393. 
pedicellaris, Reichb. f., 378, 379, 
398, 394. 
rabaiensis, Rendle, 374, 377, 390. 
Schimperiana, Reichb. f., 376, 395. 
splendens, Rendle, 376, 395. 
stylites, Reichb. f. §& S. Moore, 874, 
375, 392, 393. 
tenuicaulis, Rendle, 375, 396. 
Sop ene Kraenz., 374, 377. 
HE 
Welwitschii, Reichd. f., 392. 
ieee are minor, L. gibba, 
and L. polyrrhiza, by H. B. Gu 
aon San, y y PPYs 
te multiflorus, Martyn, 377, 
409. 
Hematocelis fissurata, Crowan, 436. 
Hemodoracee, 126, 401. 
Halodule australis, Mig., 196, 207. 
Halophila ovadis, Hook. f., 194. 
ovata, Gaudich., 194, 207. 
Halorages, 125, 496. 
Haloxylon Ammodendron, 230, 248 
note. 
Hamamelides, 495. 
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Hapalosiphon arboreus, West, 272, 
280 


flexuosus, Borzi, 272. 
intricatus, West, 268, 271, 280. 
laminosus, Hansg., 272. 
Haplomitrium, Nees, 364. 
andinum, 364. 
mnioides, Gottsche, 364. 
Harpalejeunea, Spruce, 341. 
erectifolia, Spruce, 348. 
holostipa, Spruce, 348. 
megalantha, Spruce, 348. 
Hedera, 450. 
Hedycarya, 159. 
? alternifolia, Hems/., 190, 206, 210, 
215. 
dorstenioides, 4. Gray, 190, 206. 
Hedychium flayescens, Lodd., 530, 
Helianthemum, 464. 
. kahiricum, 247. 
Heliophila amplexicaulis, Linn. f., 469. 
crithmifolia, Willd., 469. 
Heliotropium, 261. 
arboreum, 250. 
Kunzei, 262. 
luteum, 240, 261. 
undulatum, 262. 
Helmia, 409. 
Hemigraphis reptans, 7. And., 187, 
206 


Hemsley, W. Botting, On two small 
Collections of Dried Plants from 
Tibet, with an Introductory Note by 
Lieut.-Gen. R. Strachey, 101. 

——., The Flora of the Tonga or Friendly 
Islands, with Descriptions of and 
Notes on some New or Remarkable 
Plants, partly from the Solomon 
Islands, 158. 

Henslow, Rey. G., The Origin of Plant- 
Structures by Self-Adaptation to the 
Environment, exemplified by Desert 
or Xerophilous Plants, 218-263. _ 

Hepatice Elliottiane, insulis Antillanis 
Sti. Vincentii et Dominica a clar. 
W. B. Elliott, annis 1891-92, lect, 
Ricardo Spruce determinate, 331- 
372. 

Herberta acanthelia, Spruce, 352. 

Heritiera littoralis, DC., 170, 203. 

Hernandia Merenhoutiana, Gwill., 190, 

206 


peltata, Meissn., 190, 206. 
Hesperantha, 374. 

alpina, Benth., 374, 376, 403. 

kilimanjarica, Rendle, 376, 402. 
Hesperopeuke, 28, 32. 


Heyderia, 19. 
Hibbertia dentata, R. Br., 465. 
yolubilis, Andr., 465. 
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Hibiscus Abelmoschus, Linz., 170. 
Rosa-sinensis, Linn., 170. 
Scotellii, L. G. Baker, 74. 
tiliaceus, Linn., 170, 203. 

Hildenbrandtia, 436. 

Himantidium gracile, Ehrenb., 278. 

Hippuris, 125. 

Hoarea, 253. 

Hoffmannia, 502. 

Holpodium, 416. 

Homalanthus nutans, Benth. § Hook. f., 

192. 
pedicellatus, Benth., 192, 206. 

Homalium vitiense, Benth., 178, 204. 

Homalolejeunea, Spruce, 336. 

Homoglossum, 406. 

Hordeum, 126. 

Hoya australis, 2. Br., 185, 205, 211. 
bicarinata, 4. Gray, 185. 

Humboldtia laurifolia, Vahl, 487. 

Hydnophytum, 163. 

Hydrilla, 382. 
verticillata, 382. 

Hydrocharidex, 194, 380. 

Hydrocotyle asiatica, Linn., 179, 204. 

Hydrolea, 60, 284, 285. 
spinosa, Linn., 293, 298. 

Hydrophyllacez, 285, 294. 

Hydrophyllex, 63. 

Hydrophyllum, 294. 
virginicum, 60. 

Hygrobiella, 351. 

Hygrolejeunea, Spruce, 343, 371. 
corynantha, 345. 
fulva, 344. 

Hymenanthera, 469. 
crassifolia, Hook. f., 469, 470. 

Hyoscyamus muticus, 250, 

Hypecoum leptocarpum, Hook, f. § 

Thoms., 108, 127. 

Hypericum nudicaule, 234. 

Hypnum, 126. 

Hypogynew, 353. 

Hypolepis tenuifolia, Bernh,, 200, 208. 

Hypoxis angustifolia, Lam., 377, 407. 
Gregoriana, Rendle, 380, 408. 
laikipiensis, Rendle, 379, 380, 407. 
polystachya, Welw., 374, 379, 407. 
villosa, Linn, f., 375, 407. 

Hyptis, 68. 


Iberidella, 125. 

Iberis amara, Linn., 469. 
Garrexiana, A//,, 469. 
saxatilis, Linn., 469. 

Tfloga, 233. 
spicata, 261. 

Tllecebracer, 513, 

Impatiens parviflora, DC., 475. 

Indigofera Anil, Linn., 173. 
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Indigofera Scarciesii, 76. 
Sofa, 
tinctoria, Linn., 173. 
Inocarpus edulis, Linn. f., 175, 204, 
Inula ?, 136. 
Iphiona mucronata, 248. 
Tpomeea, 162. 
biloba, Forsk., 186, 205. 
Bona-nox, Linn., 186. 
coccinea, Linn., 186. 
congesta, R. Br., 186, 205, 211. 
denticulata, Choisy, 186, 205. 
martinicensis, G. /. W. Mey., 186, 
205. 
peltata, Choisy, 186, 205. 
Pes-capre, Roth, 186. 
Turpethum, 2. Br., 186, 205. 
uniflora, Roem. § Schult., 186. 
Tridaceee of Sierra Leone, by J. G. 
Baker, 65. 
Tridez, 126, 129. 
Tris, 105, 126. 
humilis, Bied., 118. 
Ludwigii, Mawxim., 119. 
Rossii, Baker, 119. 
Sisyrhynchium, 252. 
Thoroldi, Baker, 118, 129, 189. 
Tsoétes, 25. 
Isolepis cartilaginea, R. Br., 314. 
seslerioides, Kunth, 314. 
Isonandra Richii, 4. Gray, 184. 
Isopyrum, 125. 
Tsotachis, Mitt., 350. 
erythrorhiza, Besch., 352. 
serrulata, Husnot, 350, 364. 
, var. purpurea, Hook., 350. 
Ixora Hiernii, 82. 
odorata, 82. 
velutina, 82. 


Jasminum australe, Pers., 184. 
Bakeri, 86. 
didymum, Forst. f., 184, 205. 
simplicifolium, Fors¢. f., 184, 205, 
211 


Jatropha, 521. 

Jubulex, 333. 

Juglandex, 526. 

Juglans, 526. 

Juncacesx, 126, 180, 481. 

Juncellus inundatus, Roxb., 306. 
levigatus, C. B. Clarke, 304. 
serotinus, Rottb., 305. 

Juncus, 126. 
eftusus, Linn., 374, 379, 431. 
Fontanesii, J. Gay, 379, 431. 
membranaceus, Hoyle, 119, 130. 

Jungermannia, Rupp., 362. 
ameena, Lindenb. § Gotische, 362. 


callithrix, Lindenb. § Gottsche, 363. 
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Jungermannia coniflora, Schiffn., 363. 
crassula, Mont. & Nees, 363. 
dominicensis, Spruce, 362, 363, 372. 
Hookeri, Sm., 364. 
laxifolia, Hook., 351. 
oppositifolia, 362., 
perfoliata, Sw., 361. 
pumila, With., 363. 
schistophila, Spruce, 363, 372. 
serrulata, Sw., 350. 

, var. purpurea, Hook., 350. 
succulenta, Lehm. § Lindenb., 364. 
succulenta, Rich., 364. 

Wrightii, Gottsche, 353. 
Jungermanniacez, 333. 
Jungermannides, 357. 
Jungermannie, 349. 

Jungia, 505. 

Juniperine, 11. 

Juniperus, 11, 12, 19, 39-41, 126. 
alpina, 14. 
communis, 14. 
drupacea, 12, 13. 
excelsa, 141. 
nana, 14. 
virginiana, 13. 

Jussixa, 497. 
acuminata, Sw., 497. 


Kadsura, 466. 
Kantia, Gray, 355. 
portoricensis, Steph., 355. 
vincentina, Wright, 355. 
Kaulfussia, 444. 
Keteleeria, 27, 32-34, 39, 41. 
Davidiana, 33, 34. 
Fortunei, 33 note. 
Ketmia, 75. 
Kickxia africana, Benth., 90. 
Kleinhovia hospita, Linn., 166. 
Kniphofia Thomsoni, Baker, 376, 411. 
Kobresia Royleana, Boeck, 124. 
Sargentiana, Hemsl., 139. 
schoenoides, 139. 
Korthalsia, 531. , 
Kosteletzkya adoénsis, Hochst., 74. 
flava, L. G. Baker, 74. 
Kyllinga, 301. 
brevifolia, Rottb., 308. 
monocephala, Rottb., 197, 207, 303. 


Labiatz, 65, 94, 126, 129, 188, 262, 
294. 


Lablab vulgaris, Sav, 175. 

Lactoris, 467. 

Lactuca, 125, 

Lagarosiphon, 382. 
crispus, Rendle, 375, 381, 434. 
hydrilloides, Rendle, 379, 381, 435. 
Nyasse, Ridl., 375, 878, 380, 434. 
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Lagarosiphon rubella, Rid/., 882, 
Schweinfurthii, 380. 
tenuis, Rendle, 375, 378, 380, 381, 
434. 
Lagotis, 126. 
brachystachya, Marim., 188. 
Laminaria hyperborea, 442. 
Lamium, 126. 
amplexicaule, 296. 
LIamprodithyros, 430, 431. 
Landolphia Heudelotii, 4. DC., 87. 
, var. Djenge, Stapf, 87. 
Lapeyrousia, 373. ‘ wh 
congesta, Rendle, 375, 403. 
odoratissima, Baker, 375, 403. 
Laportea Harveyi, Seem., 193, 207. 
Lardizabala biternata, Ruiz f Pav., 
fs 
Laricer, 27. 
Larix, 27, 30, 31, 41. 
Lasiagrostis, 126. 
splendens, Kunth, 120. 
tremula, Rupr., 120. 
ate a pseudo-mas, var. cristata, 
osporous development in (Druery), 
281984. : ( e 
Lathyrus, 487. 
Clymenum, Linn., 485. 
Laurinee, 96, 190. 
Lavandula atriplicifolia, 232, 262. 
Lavoisiera, 65. 
Lebeckia, 218 note. 
Lecanactis, 456. 
flexuosa, 462. 
Lecanora undulata, Fée, 455. 
Lecidea, 126. 
Ledebouria, 426-428. 
Leea coccinea, Planch., 482. 
Leguminose, 66, 76, 105, 125, 127, 128, 
173, 260, 484. 
Leibleinia penicillata, Kuetz., 274. 
Leichartia, Shepherd, 15. 
Leiomitra, Lindb., 352, 353. 
flaccida, Spruce, 353, 
gracillima, Spruce, 353. 
Leioscyphus, M7tz., 357, 361. 
Chamissonis, 358. 
Jackii, Steph., 357. 
ovatus, Spruce, 357, 372. 
Lejeunea, Lib., 33+. 
accedens, Gottsche, 337. 
anoplantha, Spruce, 340. 
asperrima, Spruce, 341. 
atheatostipa, Spruce, 348. _ 
atroviridis, Spruce, 335, 370. 
bicolor, Mont., 336. 
brachiata, Nees, 336. 
Breutelii, Gottsche, 334. 
brevinervis, Spruce, 342, 370. 
cerina, Lehm. § Lindenbd., 343. 
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Lejeunea cherophylla, Spruce, 336, 

: , Var. paroica, 336. 

clausa, Mont., 346. 

ba Lehn. §& Lindenb., 


cornuta, 342. 
corynantha, Spruce, 344, 371. 
cubensis, 342. 
decora, Tuyl. ?, 338. 
denticulata, Nees, 337, 339. 
disjecta, Spruce, 347, 371. 
dissitifolia, Spruce, 338. 
dominicensis, Mont., 344. 
duriuscula, Nees, 346. 
effusa, Spruce, 340. 
Elliottii, Spruce, 346, 348, 371. 
erectifolia, Spruce, 348. 
filiformis, Mont., 334, 342. 
flava, Gottsche, 346, 347. 
frangibilis, Spruce, 344. 
glaucescens, Gottsche, 348. 
glaucophylla, Gottsche, 348. 
graminicolor, Spruce, 343, 370. 
granulata, Nees, 335. 
guadalupensis, Lindenb., 338, 339, 
370. 


heteromorpha, Spruce, 348, 371. 

Hobsoniana, Lindenbd., 335, 

holostipa, Spruce, 348. 

inchoata, Meissn., 340. : 

, var. perissodonta, Spruce, 340. 

inflexa, Hampe, 341. 

involuta, Gottsche, 341. 

Kunthiana, Lindenb., 341. 

laciniato-alata, Spruce, 338. 

leiantha, Spruce, 345. 

leptocardia, Spruce, 340. 

lineata, Lehm. § Lindenb., 341. 

longicuspis, 341. 

longispica, Spruce, 334. 

lucens, Zay/., 348. 

lunulata, Nees, 336. 

Matteola ?, Spruce, 345. 

megalantha, Spruce, 348. 

microdonta, 339. 

oxyphylla, Neves § Mont., 341. 

patellifera, Spruce, 345, 

pellucida, Meissn., 349. 

peruviana, Lehm. & Lindenb., 337. 

, var. parvistipula, Spruce 
337. 

pililoba, Spruce, 346, 371. 

plumula, Spruce, 341, 

portoricensis, Hampe § Gottsche, 
334, 

Sagreana, Mont., 335. 

serpyllifolia, 346. 

Sieberiana, 336. 

spinosa, Gottsche, 342. 

squamata, Nees, 334. 
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Tejeunea subsimplex, Nees § Mont., 
343 


sulphurea, Spruce, 342. 
surinamensis, Mont., 337. 
tenuicuspis, Spruce, 341. 
torulosa, Spruce, 334. 
trachyodes, Spruce, 338. 
transversalis, 335. 
tridens, Spruce § Besch,, 341. 
trifaria, Nees, 345. 
Urbani, Steph., 347. 
vagans, Spruce, 339. 
yalidiuscula, Spruce, 339, 540. 
variabilis, Lindend., 342. 
vincentina, Gotische, 335. 
vuleanica, Spruce, 337, 370. 
xanthocarpa, Lehm. § Lindenb., 
336, 843. 
Lemna, On the Habits of the Genus, by 
H. B. Guppy, 323-830. 
Lemna gibba, 323-380. 
minor, 323-330. 
polyrrhiza, 323-330. 
Leontodon hispidulum, 261. 
Leontopodium, 125. 
alpinum, Cass., var., 136. 
——, var. Stracheyi, Hook. f., 136. 
Stracheyi, C. B. Clarke, 136. 
Lepidium, 125. 
capitatum, Hook. f. § Thoms., 110, 
127. 


piscidium, Fors?,, 166, 168. 
Lepidothamnus, 8. 
Lepidozia, Dum., 356. 
patens, Lindenb., 356. 
Lepinia taitensis, 165. 
Leucena Forsteri, Benth., 176, 204. 
Leucas decemdentata, Sm., 188. 
flaccida, R. Br., 188, 206. 
TLeucobryum, 271. 
Leucosmia acuminata, 4. Gray, 190, 
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Burnettiana, Benth., 190, 206. 
Libocedrus, 12, 19, 39, 41. 
papuana, fF. Muel/., 20. 
Lichenes, 126. 
Lichens, New Species of, by Dr. J. 
Miller, 451. 
ee 126, 129, 195, 262, 286, 410, 
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of Sierra Leone, by J. G. Baker, 
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Lilium, 286. 

Linaceex, 476. 

Linaria, 253, 262. 
zgyptiaca, 262. 
deserti, 262. 
fruticosa, 262. 
Helava, 260, 263. 

Lindelofia, 125. 
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| Lindelofia Benthami, Hook. f., 124. 


Linodendron, 466. 

Linum, 476. 

Liquidambar formosana, Hance, 495. 

Lissochilus arenarius, Lindl., 376, 377, 

884. 
Taylorii, Ridl., 375, 384. 
Wakefieldi, Reichb. f. & S. Moore, 
377, 384. 

Lister, J. J., Notes on the Position, 
Geology, and Aspects of the Vegeta- 
tion of the Tonga Islands, 160. 

Lithospermum callosum, 262. 

Litobrochia tripartita, Pres/, 200. 

Lloydia, 126, 286. 

Loganiacex, 66, 157, 185, 509. 

Lonchocarpus lucens, 77. 

Lonicera, 125, 502. 

Caprifolium, 502. 

nummularizfolia, 141. 

Lophocolea, Dum., 357. 

Breutelii, Gottsche, 357. 

connata ?, Nees, 357. 

Martiana, Nees, 357. 
Lopholejeunea, Spruce, 335. 
Loranthaceex, 96, 191, 520. 

Loranthus Belvisii, DC., 96. 

insularum, 4. Gray, 191, 206. 

sessilifolius, Beawv., 96. 

Lubbock, Sir John, on Stipules, their 
Forms and Functions.—Part IT., 463. 

Luffa cylindrica, Roem., 179. 

——-, var. insularum, Cogn., 179. 

insularum, A. Gray, 179. 
Lumnitzera coccinea, Wight § <Arn., 

177, 204. 

Luzula spicata, DC., 374, 379, 482. 

——, var. simensis, Hochst., 374, 

379, 482. 

Lychnis, 125. 

Lycopodiacer, 155, 202. 

Lycopodium cernuum, Linn., 202, 208. 

Lyngbya, 272. 

penicillata, Kwetz., 274, 

subtile, West, 274. : 
Lythrariex, 178. 


Maba, 85. 
buxifolia, Pers., 184, 205. 
Hlliotii, Hiern, 85, 86. 
elliptica, Forst., 184, 205. 
micrantha, Hiern, 86. 
quiloénsis, Hiern, 86. 
Macaranga Harveyana, Muell, <Arg., 
192, 206. 
Seemannii, Muell. Arg., 192, 206. 
Macherium, 486. 
see macrosciadea, F. Muell., 
Macrolejeunea, Spruce, 343. 
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Macrolobium Limba, 77. 
Macrosphyra, 81. 
Macrothuya, 19. 
Mesa nemoralis, DC., 183, 205. 
vitiensis, Seem., 183, 205. 
Magnolia, 517. 
acuminata, Linn., 466, 
glauca, Linn., 466. 
grandiflora, Linn., 466. 
tripetala, Linn., 467. 
Umbrella, Lam., 467. 
Magnoliacer, 466. 
Malcolmia egyptiaca, 250, 258, 259, 268. 
africana, Linn., 123. 
Malva, 233. 
parviflora, 242. 
Malvacex, 65, 74, 169, 471. 
Marattia, 444. 
alata, 445, 447, 450. 
attenuata, 445, 446, 448, 449, 450. 
cicuteefolia, 445, 446, 447, 448, 450. 
Marattiacee, the Mucilage-Canals of 
the, by G. Brebner, 444. 
Marchantia, Mich., 245, 369. 
chenopoda, Linz., 369. 
Marchantiacex, 369. 
Mariscus, 305, 307, 315. 
albescens, Gaudich., 196, 207. 
—— , var. 6. ventricosa, C. B. Clarke, 


coloratus, Nees, 303. 
cyperinus, Vahl, 196, 207. 

, var. 3. venusta, C, B. Clarke, 
196 


ferax, 301. 
flavus, Seem., 196. 
levigatus, Hook. §& Arn,, 196, 207. 
ovularis, Vahl, 312. 
paniceus, Vahl, 312. 
Pohlianus, Nees, 315. 
retrofractus, Vahl, 312. 
rufus, H. B. K., 308. 
Sieberianus, Nees, 313. 
squarrosus, Linn., 305. 
strigosus, 307, 308. 
tabularis, Schrad., 305. 
umbellatus, Horne, 196. 
Marrubium, 126. 
Martelli, U., On the Cause of the Fall 
of the Corolla in Verbascum, 316. 
Masters, Maxwell T., Notes on the 
Genera of Taxacese and Conifere, 1. 
Mastigobryum, Nees, 356. 
arcuatum, Lindenb., 356. 
faleatum, Lindend., 356. 
longum, Nees, 356. b 
Oh ad below 356. 
Matthiola livida, : 
Meconopsis _horridula, Hook, jf. § 
Thoms., 104, 108, 127, 134, 


Medusulina microcarpa, Muell.Arg.,463. 
nitida, Muell. Arg., 463. 
Melanobasis, 460, 461. 
Melastoma denticulatum, JZadill., 161, 
178, 204. 
malabathricum, Linn., 178. 
Melastomacez, 65, 155, 157, 178. 
Melia Azedarach, Linn., 171. 
Meliacex, 171, 477. 
Melianthus major, Linn., 482. 
Melicytus ramiflorus, Forst., 158, 168, 
203, 211. 
Melochia odorata, Forst., 170, 203. 
vitiensis, Gray, 170. 
Melodinus scandens, Forst., 184, 205. 
Melothria Grayana, Cogn., 179, 204. 
Memecylon Harveyi, Seem., 178,204, 210. 
Menispermacez, 72, 168. 
Menyanthes trifoliata, Linn., 512. 
Mercurialis annua, Linn., 523. 
perennis, Linn., 522. 
Meryta macrophylla, Seem., 180, 204. 
Mesembryanthemum, 218 note, 250. 
blandum, Haw., 499. 
multipunctatum, 499. 
Mesotenium, 267. 
chlamydosporum, De Bary, 267. 
micrococeum, Kirchn., 267. 
Metrosideros angustifolia, Si., 177. 
polymorpha, Gaudich., 177, 204, 
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Metzgeria, Raddi, 368. 

fucoides, Nees, 366. 

leptoneura, Spruce, 369. 

planiuscula, Spruce, 368. 
Metzgeriex, 366. 
Microcachrys, 6, 10, 40. 
Microchete tenuissima, West, 269, 279. 
Microgenetes, 53. 
Microgynxcium, 126. 
Microlejeunea, 348. 
Micromelum minutum, Seem., 171. 

pubescens, Blume, 171, 203. 

——, var. glabrescens, O/iv., 171. 

Micropterygium, Nees, 356. 

portoricense, Steph., 357, 372. 
Microula, 125. 

Benthami, C. B, Clarke, 118, 129. 
Mimosa, 486. 

pudica, Linn., 176. 
Mimusops dissecta, /?. Br., 183. 

Kauki, Linn, 188, 184, 205. 
Miscanthus sinensis, Anderss., 139. 
Molinia, 122. 
Momordica Charantia, Linn., 179. 
Monarda, Fertilization of (J. OC. Willis), 

51-63, 295. 

ciliata, 61, 62. 

didyma, 61, 62, 63. 

fistulosa, 62, 63, 285. 
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Monarda Kalmiana, 62. 

Monimiacewx, 190, 519. 

Monoclea, Hook., 365, 366, 369. 
Forsteri, Hook., 365, 366. 
leptohymenia, Zay/., 366. 

Monocotyledons, 530. 

Monodora borealis, 72. 
brevipes, 72. 
tenuifolia, 72. 

Monsonia, 253. 
nivea, 232, 260. 

Morina OCoulteriana, Royle, 113, 128. 

Morinda citrifolia, Linn., 181, 205. 
Forsteri, Seem., 181, 205. 

Mucilage-Canals of the Marattiacez, 
by G. Brebner, 444. 

Mucuna gigantea, DC., 174, 204. 

Muehlenbeckia platyclada, Meissn., 515, 

516. 
varians, Meissn., 516. 

Miller, Dr. J., Thelotremex et Gra- 
phidex novee quas preesertim ex hb. 
Reg. Kewensi exponit, 451. 

Musci, 126. 

Mussenda frondosa, Linn., 180, 204. 

Myosotis alpestris, 260 note. 

, var. Victoria, 260 note. 

Myrica asplenifolia, 526. 

Myricacer, 526. 

Mpyricaria, 125. 
germanica, Desf., 111. 

, var. prostrata, 

HOOK ay sats 
germanica, Linn., 123, 127, 135. 
prostrata, Hook. f. § Thoms., 

134. 

ee hypargyrea, A. Gray, 190, 

206. 
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inutilis, Rich., 190, 206. 
moschata, Thunb., 519. 
Myristicaceze, 190. 
Myristiceze, 519. 
Myrmecodia, 163. 
Myrsinee, 183, 506. 
Myrsiphyllum, 410. 
Myrtacex, 79, 177. 
Myrtus, 142. 
Mystacidium, 390, 


Naiadacem, 126, 196, 483, 531. 
Naias, 532. 
graminea, Del., 378, 434. 

Nardia, Gray § Lindb., 364. 

Natural History of the Flower, Contri- 
butions to the.—Part I. Fertilization 
of Claytonia, Phacelia, and Monarda, 
51.—Part II. Fertilization Methods 
of Various Flowers; Cleistogamy in 
Salvia Verbenaca, by J. C. Willis, 284. 

Nauclea Forsteri, Seem., 180, 204. 
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| Nayicula borealis, Kwetz., 279. 


crassinervia, Bréb., 279. 
cryptocephala, Kuetz., 278. 
mesolepta, Khrenb., 279. 
rhomboides, Ehrenb., 279. 
Nelitris Forsteri, Seem., 177, 204. 
fruticosa, A. Gray, 177, 204. 
Nemophila, 60), 284, 285, 294. 
maculata, Benth., 294. 
Nepeta, 126. 
longibracteata, Benth., 118, 129. 
tibetica, 103. 
Nephrodium dissectum, Desv., 200, 
208. 
Henkeanum, Pres/, 201, 208. 
Harveyi, Baker, 201, 208. 
invisum, Carruth., 201, 208. 
latifolium, Baker, 201, 208. 
molle, Desv., 201, 208. 
nymphale, Hook. & Arn., 201. 
Nephrolepis acuta, Pres/, 201, 208. 
exaltata, Schott, 201, 208. 
rufescens, Presl, 201, 
Nerium, 142. 
Oleander, 243. 
Neurolejeunea, Spruce, 334. 
Nipa, Hitingsh., 144, 149. 
Burtini, Eztingsh., 146-148, 150, 
151, 152, 153, 154. 
elliptica, Ettingsh., 153. 
fruticans, 144, 145, 146, 151. 
lanceolata, Hitingsh., 151. 
Parkinsonis, Httingsh., 151. 
semiteres, Ettingsh., 153. 
Nipadites, Bowerb., Revision of the 
Genus, by A. B. Rendle, 143-154. 
Nipadites acutus, Bowerb., 154. 
Bowerbankii, Httingsh., 146, 150, 
151, 152, 153, 154. 
Burtini, Brongn., 147, 148, 149. 
Burtini, Schimper, 151, 152, 153, 
154. b 
clavatus, Bowerb., 146, 152. 
cordiformis, Bowerb., 147, 152, 
153: 
erassus, Bowerb., 151. 
curtus, Saporta, 154. 
ellipticus, Bower)., 146, 153. 
giganteus, Bowerb., 147, 150. 
Heberti, Watelet, 153. 
lanceolatus, Bowerb., 144, 146, 151, 
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Parkinsoni, Schimp., 151. 

Parkinsonis, Bowerb., 144, 146, 
150, 152, 154. 

provincialis, Saporta, 154. 

pruniformis, Bowerb., 153. 

pyramidalis, Bowerb., 146, 152, 
158. 

semiteres, Bowerb., 146, 152. 


Nipadites turgidus, Bowerb., 150, 151. 


umbonatus, Bowerb., 144, 152. 
Niphobolus adnascens, Kaulf., 201. 
Nitraria, 233. 

retusa, 250. 

Nitzschia fiexella, Suring., 278. 
linearis, W. Sm., 278. 
minutissima. W. Sim., 278. 
parvula, W. Sim., 278, 

Nostoe humifusum, Carm., 269. 
sphericum, Vaucher, 269, 276. 

Nostocacese, 264, 269. 

Nuphar advena, Aiz., 469. 

Ns eg, 188. 

Nymphea alba, Linn., 469. 
tuberosa, Paine, 468, 469. 

Nymphezacez, 468. 


Ocellularia crispata, Muell. Arg., 452. 


dilatata, Muwell. Arg., 452. 
efformata, 452. 

elabens, Muell. Arg., 452. 
emersella, Muell. Arg., 453. 
Glaziovii, Muell, Arg., 451. 
latilabra, 452. 

pulchra, Muell. Arg., 452. 
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Opegrapha angulosa, Muwell. Arg., 
457. 


atratula, Muell. Arg., 456. 

chloroconia, Muell. Arg., 45 

fertilis, Mwell. Arg., 456. 

melanogramma, Krempeth., 456. 

palmicola, Mvwell. Arg., 456. 

rigida, Fée, 462. 

tartarea, Muell. Arg., 457. 

ulcerata, Muell. Arg., 456. 
omer pendulum, Linn. 202, 


Ophrys, 252. 
Oplismenus Burmanni, Beawv., 197, 
207. 
compositus, Roem. § Schult., 198, 
207. 


Orchidex, 194, 382. 

Orchids, 66. 

Orchis, 252. 

Origin of Plant-Structures by Self-Adap- 
tation to the Environment, exem- 
plified by Desert or Xerophilous 
Plants, by G. Henslow, 218. 

Orithyia, sp., 139. 

Ornithogalum Eckloni, Schlecht., 379, 


schizostoma, Muell. Arg., 451, 452, 426. 


453, 454. 
Ochna multiflora, DC., 477. 
Ochnacex, 477. 
Ochradenus baceatus, 247, 259. 
Ochrosia parviflora, Hensl., 184, 205. 
Ocimum Basilicum, Linn., 188, 
gratissimum, Linn., 188. 
Octoclinis, F. Mueller, 15. 
Odina nigritana, 75. 
Odontidium mutabile, W. Sm., 278. 
Odontolejeunea, 336. 
peruviana, 348, 
Odontoschisma, Dum., 355. 
prostratum, Spruce, 355. 
Olacinex, 172, 479. 
Oldenburgia, 34. 
Oldenlandia feetida, Forst., 180, 204. 
paniculata, Linn., 180, 204 
Oleaces, 86, 184. 
Oligomeris subulata, 247, 259. 
Olneya, 487. 
Omorica, 29. 
Omphalanthus, Lindenb. § Nees, 334. 
filiformis, Nees, 334. 
Onagracese, 125. 
Onagrariez, 496. 
Ononis, 226. 
repens, 223, 224. 
spinosa, Linn., 223. 
— _, var. horrida, 223. 
, var, inermis, 223. 
, var. repens, 223. 
Onosma, 125. 


Oscillariacese, 264, 273. 
Ostrya, 527. 
carpinifolia, Torr. & Gray, 527. 
Ouratea, 477 note. 
Oxalis, 59, 475. 
Acetosella, Zinn., 475. 
cernua, 234, 235 note. 
corniculata, Linn, 171, 475, 476. 
floribunda, 475. 
oregana, Nutt., 476. 
pubescens, /7. B. § K., 476. 
purpurata, Jacg., 475. 
stricta, Linn., 475. 
Oxycedrus, Spach, 13. 
Oxygraphis glacialis, 103. 
Oxytropis, 103, 105, 125, 128, 135, 
486. 
densa, Benth.?, 111, 128. 
microphylla, DC., 111, 128. 
physocarpa, Ledeb., 111, 128. 
Stracheyana, Benth., 112. 
tatarica, Jacquem., 112, 128. 


Pachylepis, Brongn., 15. 
Pachysandra, 521. 
procumbens, Micha., 521, 
Peederia, 502. 
Palwokeura, 147, 148, 149. 
Pellegriniana, Massal., 150, 
Palicourea rigida, 229. 
strepitans, 229. 
Paliurus australis, Gaertn., 481. 
Palme, 195. 
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Palmee, 531. 
Palmellaceze, 268. 
Palmoglea micrococea, Kuetz., 267. 
Panax fruticosum, Linn., 180. 
multijugum, Benth. § Hook. f, 
180, 204. 
Pancratium, 250. 
Pandanacee, 164, 216. 
Pandaner, 196, 432. 
Pandanocarpum, Brongn., 144, 149. 
oblongum, Brongn., 144. 
Pandanus, 144, 514. 
fragrans, Brongn., 433. 
odoratissimus, Linz. f., 161, 196, 
O07 


207. 

rabaiensis, Rendle, 374, 378, 482, 
435. 

utilis, Bory, 374, 878, 435. 

verus, Rumph., 196. 

Panicum ambiguum, Zrin., 197, 207. 

pilipes, Nees, 197, 207. 

sanguinale, Linn., 197, 207. 

sp. nov., 99. 

trigonum, fetz., 197, 207. 

Papaver nudicaule, 103. 

Papaveraceze, 127. 

Parinarium Benna, 78. 

insularum, 4. Gray, 166. 
laurinum, A. Gray, 166. 
macrophyllum, 78. 

Paris quadrifolia,~ the Life-history of 
the Aicidium on, by C. B. Plowright 
and W. Thomson, 43, 44. 

Parmelia, 126. 

Parnassia, 125, 142. 

ovata, Ledeb., 112. 

subacaulis, Kar. g Kir.?, 142. 

trinervis, Drude, 112, 128. 
Paronychia, 259, 514. 

serpyllifolia, DC., 513. 
Paronychiaces, 232, 259. 
Parrya, 125, 

exscapa, Ledeb., 134. 

lanuginosa, Hook: f. & Thoms., 110, 

127. 


erie serobiculatum, Linn., 197, 
O07. 
Passiflora, 178. 
Passiflores, 1'78, 501. 
Pastinaca sativa, 242. 
Paullinia, 482. 
Pavetta, 502. 

Baconia, Hiern, 83. 

——, var. hispida, 83. 
Pedicularis, 126, 142. 

alaschanica, Mawim., 118, 129. 
, var. tibetica, Maxim., 118. 
cheilanthifolia, Schrenk, 118, 12%. 
dolichorrhiza, Schrenk, 124. 
Oederi, Vahl, 188. 
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Pedicularis Przewalskii, Mavim., 138... 
versicolor, Wahlenb., 138. 
Pedilanthus, 521. 
tithymaloides, Poit., 521. 

Pelargonium, 253. 

Pemphis acidula, Forst., 178, 204. 

Peneacewx, 157. 

Pennisetum flaccidum, Gviseb., 120, 130. 

Peperomia, 95, 519. 

leptostachya, Hook, § Arn., 190, 
206, 211. 
Periploca nigrescens, Afzel., 91. 
Peristylus, 374. 
hispidula, Rendle, 379, 398. 
, var. minor, Rendle, 379, 
398. 

Persia, Southern, Recent Botanical Ex- 
ploration in, being the substance of a 
Letter from Mr. J. Bornmiller to 
Dr. O. Stapf, 140. 

Petesia carnea, Forst. f., 181. 

carnea, Gaertn., 181. 

Petrocelis cruenta, 436. 

Petteria ramentacea, Sieb., 484. 

Peumus Boldus, Molina, 519. 

Phacelia, Fertilization of (J. C. Willis), 
51-63, 285, 293, 294. 

Phacelia campanularia, Tor7., 53, 55, 

58, 60, 63. 
divaricata, 4. Gray, 53, 59, 60, 63, 
Parryi, Torr., 53, 58, 60. 
tanacetifolia, Benth., 538, 55, 59, 60,. 
63, 294. 
Whitlavia, 4. Gray, 53, 57, 58, 
60. 
Pheoglyphis, 462. 
Pheographina Arechavaleta, Muedl. 
Arg., 461. 
flexuosa, Muell. Arg., 461. 
limbata, Muell. Arg., 461. 
platyloma, Muell. Arg., 462. 
scalpturata, Muell. Arg., 461. 
subsordida, Muwell. Arg., 462. 
Pheographis diversa, Mell. Arg., 460.. 
medusuliza, Muell. Arg., 461. 
melanostalazanta, Mwedl. Arg., 461. 
mesographa, 461. 
sericea, Muell. Arg., 461. 
tremulans, Mwell. Arg., 460. 
Pheotrema anamorphoides, 451. 
Auberianum, Muell. Arg., 451. 
melanostomum, Muell, Arg., 454. 

Phalangium, 411-415. 

Phalaris arundinacea, 43, 44. 

Pharbitis insularis, Choisy, 186. 

Phaseolus, 239. 

adenanthus, G. F. Mey., 174. 
Mungo, Linn., 174. 
truxillensis, H. B. K., 174. 
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Pherosphzra, 6, 40. 
Shi seohins coronarius, Linn., 133, 
Ie 


Phleum pratense, 251. 

, var. nodosum, Gaud., 251. 

Phormidium, 275. 

Lyngbyaceum, Kwetz., 274. 

Phragmicoma bicolor, 336. 
Guilleminiana, Nees § Mont., 336. 
torulosa, Lehm. § Lindenb., 334. 

Phragmites communis, 225. 

——, var. isarica, 225. 

Phrynium, 164. 

Phylanthus Gaudichaudii, Muell. Arg., 

191, 206. 
ramiflorus, Muell. Arg., 191, 206. 
simplex, Retz., 191, 206. 

Phyllocladus, 6, 7, 40. 
alpinus, 7. 

Physalis peruviana, Linn., 187. 

Physochlaina, 126. 

Phytelephas, 145. 

Phytolaccacex, 189. 

Picea, Link, 27-33, 38, 39, 41. 
Omorica, Wetistein, 29. 

Picex, 27. 

Picreena excelsa, Linn., 476. 

Pimelea, 284, 
decussata, R. Br., 291, 298, 

, var. diosmefolia, Meisn., 

291. 

Pinee, 27. 

Pinnularia borealis, Ehrenb., 279. 
mesolepta, W. Sm., 279. 

Pinus, 27, 28, 30-32, 37-41, 450. 
insignis, 37. 

Lambertiana, 37. 
lanceolata, 25. 
Pinea, 37. 
Torreyana, 37. 

Piper dioscoreefolium, 518. 
latifolium, Forst. f., 189, 206. 
longum, Linn., 517, 518, 519. 

, var. sarmentosum, 517, 518. 

Macegillivrayi, C. DC., 189, 206. 

methysticum, Forst. f., 167, 189, 

206. 


ornatum, NV. HF. Br., 519. 
Piperaceze, 95, 189, 467, 517. 
Piptatherum, 126. 

Pipturus argenteus, Wedd., 193, 207. 
incanus, Wedd., 194. 
propinguus, Wedd., 193. 
velutinus, Wedd., 194, 207. 

Pisonia, 188. 
aculeata, Linn., 188. 
inermis, Fors¢., 188, 206, 211. 
umbellifera, Seem., 188. 

Pistacia mutica, 141, 142. 

Pittosporex, 169. 
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Patioeponias arborescens, [ich., 169, 
Brackenridgei, A. Gray, 169, 203. 
rhytidocarpum, A. Gray, 169, 203. 

Pityranthus tortuosus, 243, 247, 260. 

Piu or Biu Palms, 162. 

Plagiochila, Dum., 534, 340, 358, 361, 

364, 


abrupta, Lindend., 360. 

adiantoides, Lindenb., 359. 

affinis, Lindenb. §& Gottsche?, 360. 

amplexifolia, Hampe, 364. 

anomala, Lindenb. § Gottsche, 
361. 

approximata, Lehm. & Lindenb., 
364 


bahiensis, Lindenb., 361. 

bicornis, Hampe § Gottsche, 359. 
bidens, Gottsche, 359. 

Breuteliana, Lindend., 338, 360. 

, var. guadalupensis, Gottsche,. 


bursata, Lindenb., 359. 
confundens, Gottsche, 358. 
cristata, Lindenbd., 360. 
divaricata, Lindenb., 359. 
dominicensis, Tay/., 359. 
Elliottii, Spruce, 359, 360, 372. 
_ guadalupensis, Gottsche, 358. 
gymnocalycina, Mont., 358, 
hypnoides, Lindenb., 360. 
laxa, Lindenb., 364. 
Perrottetiana, Mont. et Gottsche, 


359. 
remotifolia, Hampe et Gottsche, 


359. 

repens, 340, 343. 

Sendtnera, 341. 

simplex, Lindenb., 359. 

subintegerrima, Nees, 361. 

subplana, Lindend., 360. 

, var. ligulifolia, Spruce, 360. 

superba, Lindenb., 359. 
tenuis, Lindenb., 359. 
vincentina, Lindenb., 360. 

Plant-Structures by Self-Adaptation to 
the Environment, exemplified by 
Desert or Xerophilous Plants, by 
Rev. G. Henslow, 218. 

Plants from ‘Tibet, by W. Botting 
Hemsley; with Introductory Note 
by Lieut.-Gen. R. Strachey, 101. 

Platycladus, 18. 

Platygrammina, 460. 

Platygrapha bimarginata, Ny/., 455. 

carnea, Muell, Arg., 455. 
epileuca, Nyl., 455. 

flexuosa, Muell. Arg., 455, 456. 
inferior, Muel/. Arg., 454. 
multilocularis, Muell. Arg., 455. 
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Platygrapha undulata, Muell. Arg., 
455 


Platylejeunea, Spruce, 335. 
Sets barbata, Benth. § Hook. f., 
181, 205. 
odorata, Benth. §& Hook. f, 181, 
205 


Pleuroclada, 351. 
Pleurococcus coherens, Bréb., 275. 
Pleurogyne, 125. 

diffusa, Maxim., 117, 129. 
Pleurospermum, 12. 

stellatum, Benth., 104, 118, 128. 
var. Lindleyana, Clarke, 


2 


113. 

Pleurothecium, 457. 

Plowright, C. B., and W. Thomson, 
the Life-history of the cidium on 
Paris quadrifolia, 43. 

Plumbagines, 254 note, 506. 

Plumeria, 91. . 

Poa, 126. : 

alpina, Linn., 120, 130. 
, forma nana, 120. 
annua, 234. 
bulbosa, Linn., 251. 
nemoralis, Linn., 119, 130. 
Podocarpex, 6. 
Podocarpus, 6, 9, 10, 33, 39, 40, 379. 
andina, 9. 
chilensis, 9. _ 
. elata, R. Br., 199, 208, 211. 
faleata, 9, 484. 
ferruginea, 9. 
Mannii, Hook. f., 9, 374, 879, 484. 
spicata, 9. 
taxifolia, 9. 
Polycarpea, 259. 
memphitica, 263. 
Polycarpon, 233, 259. 
tetraphyllum, 259. 

Polygalacex, 73. 

Polygonacee, 95, 126, 189, 514. 

Polygonatum, 126. 

Polygonex, 129. 

‘Polygonum, 126. 

Bistorta, Linn., 188. 
bistortioides, Boiss., 188. 


equisetiforme, Sibth. g Sm., 515. 

glabrum, Welid., 189, 206. 

sibiricum, Lawm., 118, 129. 

viviparum, Linn., 138. 
Polypodium adnascens, Sw., 201, 208. 

nigrescens, Blume, 201, 208. 

’ Phymatodes, Linn., 201, 208. 

Polystachya, 374. 

Kilimanjari, Reichd. f., 877, 384. 

Tayloriana, Rendle, 375, 385. 

tessellata, Lindl., 374, 875, 885. 
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Polystichum angulare, 282. 
, Var. pulcherrimum, 282. 
Pometia pinnata, Forst., 172, 203. 
Popowia Heudelotii, Bail/., 71. 
Mannii, Baill., 70. 
Populus, 528, 529. 
balsamifera, Linn., 528. 
, var. viminalis, 528. 
euphratica, Oliv., 142. 
fastigiata, Desf, 528. 
nigra, Linn., 528. 
, Yar. dilatata, 4iZ., 528. 
Portulaca, 471. 
grandiflora, Hook., 470. 
oleracea, Linz., 169, 203. 
quadrifida, Linew., 169, 203. 
Portulacee, 169, 470. 
Posidonia oceanica, 232. 
Potamogeton, 126. 
densus, Linz, 581. 
lucens, Linn., 531. 
Potentilla, 125. 
Anserina, Linn., 135. 
bifurea, Linn., 123. 
fruticosa, Linn., 112, 128, 128, 185. 
, Var. pumila, Hook. f., 112, 
135 


nivea, Linn., 135. 
Salessowii, Steph., 123. 
sericea, Linn., 112, 128, 128. 
, var. polychista, Lehm., 112. 
simplex, ‘Micke., 490. 
Premna taitensis, Schau., 187, 206. 
Primula, 125, 142. 
auriculata, Padl., 142. 
sibirica, Jacg., 124. 
tibetica, Watt, 117, 129. 
Primulaces, 125, 129. 
Pringlea antiscorbutica, 258. 
Prionolejeunea, Spruce, 337, 339, 870. 
emula, Gottsche, 338. 
asperrima, Spruce, 341. 
denticulata, Web., 338, 340. 
Pritchardia pacifica, Seem. 4-H. Wendl., 
162, 195, 207. j 
Procris integrifolia, D. Don, 198, 
Prosopis, 141. 
Protea, 84. 
Protococcacem, 264, 268. 
Protococcus coherens, Kuetz., 275. 
minor, Kuetz., 275. 
turgidus, Kuetz., 275. 
Prumnopitys, 9. 
Prunus, 223. 
domestica, 488. 
, Yar. economieca, Linn., 488. 
rostrata, Labdill., 487, 488. 
Pseudolarix, 27, 32, 39, 41. 
Kempferi, 33. 
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Pseudotsuga, 27, 30, 32, 33 note, 35, 
41 


Davidiana, 33. 
sacra, 34. 
, Var. macrocarpa, 36. 
Psilotum triquetrum, Sw., 202, 208. 
Psychotria albicaulis, 83. 
amicorum, Benth. §& Hook. f., 181, 
205. 


arborea, Hiern, 83. 
asiatica, Forst., 181. 
Forsteriana, 4. Gray, 181. 
gabonica, Hiern, 83. 
insularum, A. Gray, 182, 205. 
Limba, 83. 
macrocalyx, A. Gray, 182, 205. 
Pteris comans, Forst. 7., 200, 208, 211. 
crenata, Sw., 200. 
ensiformis, Burm. f., 200, 208. 
longifolia, Linn., 200, 208. 
marginata, Bory, 200, 208. 
quadriaurita, Fetz., 200, 208. 
tripartita, Sw., 
Ptilidiex, 350. 
Puccinia, 45. 
arundinacea, 43. 
coronata, 43. 
Digraphidis, 43. 
Paridis, 45, 44. 
Phalaridis, 43. 
Pueraria Thunbergiana, Benth., 174, 
204. 
Pulicaria arabica, 254, 260, 263. 
Pycreus, 68. 
flavescens, Nees, 307, 308. 
nitens, Nees, 307, 308. 
polystachyus, Beawv., 301, 307. 
Pyrus, 492. 
Aucuparia, Gertn., 492, 493. 
baccata, Linn., 491, 492. 
, var. microcarpa, 491, 492. 


Quercus persica, 141. 
Quisqualis indica, Linn., 496. 


Radiola, 476. 

Radula, Dum., 349. 
angulata, Steph., 349. 
Fendleri, Gottsche & Steph., 549. 
inflexa, Gotische, 850. 
Korthalsii, Steph., 349. 
pallens, Nees, 349. 
portoricensis, Steph., 349, 350. 
saccatiloba, Steph., 350. 
subsimplex, Steph., 349, 350, 371. 
tectiloba ?, Steph., 350. 
tenella, Gottsche, 349. 

Radulex, 349. 


Randia coffoides, Benth. § Hook. f., 
180, 204. 
Ranunculacer, 105, 125, 127, 464. 
Ranunculus, 105, 125, 252. 
aquatilis, Zinn., 465. 
, var. pseudo-fluitans, Syme, 
465. 
bullatus, 252. 
Cymbalariz, Pursh, 107, 127. 
hyperboreus, Roztd., 103, 108, 127. 
, var, natans, Regel, 108. 
involucratus, Maxim., 107, 127. 
lobatus, Jacquem., 108. 
pulchellus, C, A. Mey., 108, 127. 
repens, Linn., 241. 
tricuspis, Maxim., 133. 
Raphidophora pertusa, Schott, 196, 207. 
, var. vitensis, Hngl., 196, 207. 
Raphionacme Brownii, S. £//., 91. 
Ratonia faleata, Seem., 172, 203. 
stipitata, Benth., 172, 203, 211. 
Reaumuria, 254 note. 
hirtella, 254, 259, 263. 
Reinwardtia, 476. 


| Remijia physophora, Benth., 503. 


Renanthera albescens, 228. 

Rendle, A. B., A Contribution to the 
Flora of Eastern Tropical Africa, 
373. 

, Revision of the Genus Nipadites, 
Bowerb., 143. 

Replicate §, 393. 

Reseda, 250, 259. 

arabica, 250. 

Resedaces, 259. 

Retama, 228, 229, 233. 

Retinospora, 19, 229. 

Rhabdographina, 458, 459. 

Rhamnacex, 172. 

Rhamnez, 480. 

Rhamnus, 141. 

Frangula, 43. 
Rheum, 126. 
Ribes, 141. 
Rhizoclonium, 266. 
Berggrenianum, Hauck, 265, 280. 
, var. dominicense, West, 265, 
280. 
Rhizophora Mangle, Linn., 159, 176. 
204 


mucronata, Lam., 176, 204. 

Rhizophoree, 78, 176. 

Rhodoleia, 495. 

Rhus aromatica, Ait., 483. 
Cotinus, Linn., 237, 2388, 478. 
japonica, 478. 

——, var. Osbeckii, 478. 
semialata, Murr., 478. 
simarubefolia, 4. Gray, 173. 


556 INDEX. 


Rhus simarub:efolia, var. 6, taitensis, 
Engl., 178. 

taitensis, Gwill., 173, 205. 
Rhynchospora, 282. 
Rhytachne rottboellioides, Desv., 100. 
Ribes, 141, 142. 
Riccia, Mich., 369. 

glauca, Linn., 369. 
Ricciacez, 369. 
Ricinus communis, Linn., 192. 
Rivina humilis, Linn., 189. 

levis, Linn., 189. 
Robbairea, 259. 
Robinia Pseud-Acacia, 478. 
Rockhill, W. Woodville, Enumeration 

of the Plants collected by, 133. 

Romulea, 374. 

alpina, Rendle, 376, 401. 

Bulbocodium, 252. 

Fischeri, Pax, 402. 

gracillima, Baker, 374, 376, 402. 
Rosa lacerans, 141. 

simplicifolia, Sadisb., 494. 
Rosacewe, 78, 125, 128, 487, 494. 
Rubia, 523. 

tinctorum, Linn., 504. 
Rubiacex, 66, 80, 180, 502, 507. 
Rubus australis, Forst., 488. 

rhamnifolius, Weihe ¢ Nees, 489, 

490. 

sanctus, 141. 

suberectus, Anders., 490. 
Ruellia aruensis, S. Moore, 214. 

Guppyi, Hems/., 165, 214. 
Rutacez, 171. 
Rutidea Smithii, Hiern, 82. 
, var. Welwitschii, 82. 
, var. subcordata, 82. 
Rynchospora, 301. 

alba, Vahl, 304. 

aristatus, Rottb., 314. 

aurea, Vahi, 3138. 

cephalotes, Vah/, 314. 

fusea, Link, 304. 

glomerata, Vahl, 303. 


Sabicea, 68. 

Sabina, Spach, 13. 

Sagina, 514. 

Salacia angustifolia, 75. 

Salicineze, 126, 528. 

Salisburinex, 3. 

Salix, 126, 529. 
cuprea, 529, 
dasyclada, 529. 
Grahami, 529. 
multistipulata, Seringe, 529. 
myricoides, 529, 
pendula, 529. 
repens, 529, 


Salix retusa, 529. 
Salsola, 126. 
Kali, Linn., 189, 206, 229, 231. 
Pachoi, 229, 262. 
Tragus, 251. 
Salsolaces, 141, 142. 
Salvadorace, 507. 
Salvertia, 229. 
Salvia, 256, 284, 297. 
xgyptiaca, 262, 263. 
clandestina, 256, 262. 
controversa, 256, 262. 
lanigera, 228, 262, 263. 
palestina, 262. 
Verbenaca, Linn., 256, 295, 296, 
298. 
, var. clandestina, 295. 
Sambucus, 502. 
Ebulus, Linn., 502. 
Samydacez, 80, 178. 
Sansevieria cylindrica, Bayer, 377, 401. 
guineensis, Wil/d., 377, 401. 
Sapindacee, 172, 482. 
Sapinez, 27. 
Sapotacex, 84, 183. 
Sararanga, Hems/., 216. 
sinuosa, Hemsl., 164, 216, 217. 
Sarcocevhalus, 502. 
Sarcographa aurantiaca, Mwell. Arg., 
462. 


Sarcographina olivacea, Muell. <Arg., 
461 


Satureja Juliana, 256. 
montana, 256. 

Saussurea, 104-106, 125. 

Aster, Hems/., 115, 128, 1380. 

glanduliger Sch.-Bip., 106, 114,. 
128. 

pygmea, Spreng., 114, 128. 

sorocephala, Hook. f. §& Thoms.. 
115, 128. 

, var. ? glabrata, Hook. f., 115. 
subulata, C. B. Clarke, 114, 128. 
tangutica, Maxim., 136. 

Thoroldi, Hems/., 115, 128,.180. 
pers - Sch,-Bip., 104, 105, 115, 

Savignya, 233, 258. 
parviflora, 263. 

Saxegothza, 6, 10, 40. 

Saxifraga, 103, 125, 128, 505. 
globulifera, 252. 

So Hook. f. § Thoms, 
3 


parva, Hemsi., 112, 128. 

saginoidea, 112. 

sp., 128 
Saxifragacem, 128. é 
Saxifrages, 125, 494. 
Scevola floribunda, 4. Gray, 188, 205,. 
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Sceevola Koenigii, Vahl, 183, 205. 

. sericea, Forst., 183. 

Scalia, Gray, 364. 
andina, Spruce, 364, 372. 

Schizachyrium, 99. 

Schizea dichotoma, Sw., 201, 208. 

Schizocodon soldanelloides, Sied. g Zuce., 

505. 
re aa can glaucifolium, Munro, 
168. 

Schmidelia Cobbe, DC., 172. 

Schceenodorus, 126. 

Scheenus, Linn., 301, 302, 315. 
aculeatus, Linn., 302, 303. 
albus, Linn., 304. 
capensis, Linn., 304. 
coloratus, Linn., 303. 
ferrugineus, Linn., 303. 
fuscus, Linn., 
glomeratus, Linn., 303. 
Mariscus, Linn., 302. 
mucronatus, Linn., 303. 
nigricans, Linn., 303. 
spathaceus, Linn., 308. 
thermalis, Linn., 304. 

Sciadopitys, 20, 21, 39, 41. 

Scilla lancesefolia, Baker, 375, 428. 
lilacina, Baker, 427. 
somaliensis, Baker, 376, 428. 
Tayloriana, Fendle, 377, 426. 
textilis, Rendle, 375, 427. 
uyuiensis, Rendle, 376, 428. 

Scindapsus Forsteri, Endl., 196. 

Scirpus, 232, 301. 
acicularis, Linn., 310. 
antarcticus, Linn., 314. 
aristatus, Rottb., 314. 
articulatus, Linn., 309. 
autumnalis, Linn., 311. 
Bergianus, Spreng., 314. 
ceespitosus, Linn., 310. 
capillaris, Kunth, 311. 
capitatus, Linw., 310. 
cephalotes, Linn., 314. 
cernuus, Vahl, 310, 311. 
ciliaris, Linn., 314. 
corymbosus, Linn., 513. 
cyperoides, Linn., 313. 
echinatus, Linn., 312. 
ferrugineus, Linn., 312. 
geniculatus, Linn., 309. 
glomeratus, Linn., 303. 
grossus, Linn. f., 312. 
Holoscheenus, Linn., 310. 
hottentotus, Linn., 314. 
intricatus, Linn., 313, 314. 
lacustris, Linn., 310. 
Luzule, Linn., 313. 
maritimus, Linn., 313. 
Michelianus, Linn., 309. 
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Scirpus miliaceus, Linn., 312, 318. 
mucronatus, Linn., 311, 312. 
mutatus, Linn., 309. 
palustris, Linn., 309. 
paucitlorus, Lightf., 310. 
pungens, Vahl, 310. 
retrofractus, Linn., 312. 
romanus, Linn., 310. 
setaceus, Linn., 310, 311. 
spadiceus, Linn., 312. 
squarrosus, Linn., 313. 
supinus, Linn., 300, 311. 
sylvaticus, Linn., 313. 
trigynus, Linn., 309. 
trispicatus, Linn. f., 311. 
tristachyos, Linn. f., 311. 

Scitaminex, 66, 194, 580. 

Scleranthus, 514. 
annuus, Linw., 5138. 

Scleria depauperata, Boeck., 197, 207. 
lithosperma, Sw., 197, 207. 

Scolopendrium vulgare, var. crispum, 

Apospory in Form of (Druery), 281- 

284. ; 

, var. crispum Drummonde, 
281-284. 

Scorzonera tortuosissima, 141. 

Scrophulariacex, 65, 66, 262. 

Serophularinee, 94, 126, 129. 

Scutellaria, 509. 

Scytonema ambiguum, Kuetz., 270, 278, 

280. 
amplum, West, 270, 280. 
calotrichoides, Kuetz., 271. 
figuratum, Ag., 271. 
hormoides, Kuetz., 272. 
javanicum, Bornet, 268, 269, 271, 

279. 
myochrous, 4q., 270. 
panniformis, Ag., 273. 

Scytonemacezx, 264, 269. 

Securidaca longepedunculata, Fres., 73, 

, var. Parkii, S. Ell., 73. 

Sedum, 103, 125. 
algidum, Ledeb., 135. 


var. tanguticum, Maxim., 


135. 
amplexicaule, 252. 
Clusianum, 280. 
erenulatum, Hook.f. § Thoms., 128, 
Magnoli, 231. 
quadrifidum, Pall., 112, 128. 
rubens, 231. 
stellatum, 230. 
tibeticum, Hook. J. & Thoms., 106, 
TAS 28 ; 
, var. Stracheyi, Hook. f., 112.; 
tuberosum, 230. 
Sclaginex, 126. 
_ Sempervivum, 125. 
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Sendtnera, Erd/., 352. 
acanthelia, 352. 
Elliottii, Spruce, 352, 371. 
juniperina, Nees, 352. 
runcinata, Tay/., 352. 
Senebiera didyma, Pers., 168. 
Senecio, 125, 505. 
egyptiacus, 261, 263. 
arnicoides, Wadl., 114, 128. 
, var. frigida, Hook. f., 114. 
Senegambia, On the Anatomy of a Plant 
from, by Annie L. Smith, 155. 
Sequoia, 20, 22, 41. 
gigantea, 22. 
sempervirens, 22. 
Serianthes myriadenia, Planch. 176, 
204. 
Serjania, 482. 
caracasana, Willd., 482. 
Sesuvium Portulacastrum, Linn., 179, 
204. 
Shortia galacifolia, Torr. § Gray, 
505 


Sida microphylla, Cav., 169, 203. 
rhombifolia, Linn., 169, 203. 
spinosa, Linn., 169, 203. 

Sidalcea candida, 4. Gray, 472. 

Siegesbeckia orientalis, Linn., 182. 

Sierra Leone Boundary Commission, 

the Botanical Results of the, by 
G. F. Scott Elliot, 64-100. 

Silene, 125. 
villosa, 259, 268. 

Simarubex, 171, 476. 

Sirosiphon brevis, Kuetz., 272. 
hormoides, Kuetz., 273. 
panniformis, Kuetz., 278. 

Sirosiphoniaces, 264, 271. 

Sisymbrium, 125. 
humile, C. A. Mey., 110, 127. 

Smilax ovalifolia, Rotth., 531. 

Smith, Annie Lorrain, On the Anatomy 

of a Plant froin Senegambia, 155. 

Solanacex, 125, 186. 

—— of Sierra Leone, by C. H. Wright, 
65, 93. 

Solanum amicorum, Benth., 186, 205, 
S210! 


anthropophagorum, Seem., 186. 
Forsteri, Seem:., 187, 205. 
nigrum, Linn., 187. 
oleraceum, Dun., 187, 205. 
scalare, C. H. Wright, 93. 
Uporo, Dun., 186, 205. 
viride, R. Br., 187, 205. 
viride, Sol., 186. 

Solenographina, 459, 

Sonchus asper, J7//., 183. 
oleraceus, Linn., 183. 

Sophora alopecuroides, 141. 
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Sophora tomentosa, Linn., 175, 204. 
Spathoglottis pacifica, Heichb. f., 194, 
207 


Spergula, 514. 
Spergularia, 514. 
Sphagnecetes prostrata, Nees, 355. 
Sphagnum cuspidatum, 274. 
Spinulose, 358. 
Spondias dulcis, Forst., 173, 203. 
Sponia discolor, Decne., 193, 
velutina, Planch., 194. 
Spruce, R., Hepatic Elliottiane, insulis 
Antillanis Sti Vincentii et Dominica 
a clar. W. R. Elliott, annis 1891-92 
lectze, 331. 
Stachycarpus, 6, 9, 26, 40. 
Stachyuracex, 471. 
Stachyurus, 471. 
preecox, Steb. & Zuce., 471. 
Stanhopea, 284, 287. 
oculata, 286, 289. 
tigrina, Batem., 286, 298. 
Stapf, Dr. O., Apocynes of Sierra Leone, 
87. 


——, Recent Botanical Exploration in 
Southern Persia, being the substance 
of a letter from Mr. J. Bornmiiller, 
140. 

Staphylea pinnata, Linn., 483. 

Statice, 124, 228, 254, 506. 

Limonium, Linz., 506. 
pruinosa, 247. 
Staurastrum, 268. 
Stellaria, 103, 111, 125, 127. 
arenaria, 111. 

Stellera, 141. 

Chamejasme, Linn., 118, 129. 

Stenotaphrum americanum, Schrank, 
198, 207. 

Stephania Forsteri, 4. Gray, 168. 

hernandivfolia, Walp., 168, 203. 

Sterculiacem, 170,473.  . 

Stictolejeunea, Spruce, 334. 

Stigonema hormoides, Bornet & Flah., 

272, 280. : : 

, var. tenue, West, 273, 280. 

informe, Kuetz., 2738. 
minutum, Hass., 273. 
panniforme, Bornet & Hlah., 273. 

Stipa, 126, 139. 

Hookeri, Stapf, 120, 180. 
purpurea, Grised., 120, 130. 
splendens, 7rin., 120. 

Stipules, their Forms and Functions, 
by Sir John Lubbock, 463. 

Stracheya, 125. 

Strepsilejeunea, Spruce, 341. 

Strychnos, 157. 

Stylocoryne coffeoides, A. Gray, 180. 

sambucina, A. Gray, 181. 
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Suriana maritima, Zinn., 171, 208. 
Swertia, 117, 129. 
Davyidii, Franch., 117. 
Swietenia, 30. 
Symmeria paniculata, Benth., 68, 95. 
Symphyogyna, Mont., 365. 
brasiliensis, 365. 
sinuata, Mont. § Nees, 365. 
trivittata, Spruce, 345, 365, 372. 
Symphyosiphon javanicus, Kuetz., 
269. 


Symploca, 270. 
cuspidata, West, 264, 268-270, 273, 
277, 280. 
, var. luteofusea, West, 274. 
Synclisia leonensis, 72. 
Syringa villosa, Vah/, 133. 
Syzygiella, Spruce, 361, 362. 
anomala, Spruce, 361. 
longicaulis, Spruce, MS., 362. 
manea, 362. 
perfoliata, 362. 
, var. levigata, Spruce, 
372. 
plagiozhiloides, 361, 362. 
, var. subintegra, 361. 
, var. densifolia, 361, 362. 
subintegerrima, 362, 
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Taberneemontana, 508. 
dichotoma, 508. 
orientalis, 7. Br., 185, 205. 
Tacazzea apiculata, Oliver, 91. 
, var. benedicta, S. E7/., 91. 
Tacca pinnatifida, Forst., 195, 207. 
Taccacer, 195. 
Talinopsis, 471. 
Talinum, 471. 
Tamaricaces, 259. 
Tamariscinex, 125, 127. 
Tamarix, 228-230, 233, 253, 254. 
mannifera, 247, 259. 
Tanacetum, 125, 256. 
tibeticum, Hook. f. g& Thoms., 114, 
124, 128. 
Taraxacum, 125. 
officinale, Wigg., 103, 116, 124, 
128, 137. 
palustre, DC., 137. 
Tarchonanthus, 218 note. 
Tarenna sambucina, 7. Durand, 181, 
. 204. 
Taxaces, 2. 
Taxacese and Conifers, Notes on the 
Genera of, by Maxwell T. Masters, 1. 
Taxere, 6. 
Taxilejeunea, Spruce, 342, 370, 
Taxineer, 9. 
Taxodiex, 20. 
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Taxodines, 12, 17, 20. 

Taxodium, 20, 22-24, 41. 

Taxus, 6, 7, 10, 39, 40. 
baccata, 8. 
faleata, Thunb., 434. 

Telephium Imperati, Linn., 500. 
spherospermum, 248, 

Tephrosia piscatoria, Pers., 173. 
purpurea, Pers., 173, 203. 

Deewtgelis albida, 79. 
angolensis, Welw., 79. 
Catappa, Linn., 176, 204. 
littoralis, Seem., 177, 204. 
sericea, Burch., 79. 

Ternstreemiace, 471. 

Tetmemorus levis, Ralfs, 267. 

Tetraclinis, 11, 14, 15, 41. 
articulata, 14, 19. 

Tetragonia crystallina, L’ Hérit., 498. 
expansa, Murr., 179, 204. 
Tetrapedia trigona, West, 277, 280. 

Tetraria thermalis, 304. 

Teucrium, 62. 
inflatum, Sw., 188, 206. 

Thalictrum, 125. 
aquilegifolium, Linn., 464, 465. 
javanicum, Blume, 464. 

Thamnochortus dichotomus, Ff. Br., 

304. 

Theaces, 471. 

Thelotrema anamorphoides, N7/., 451. 
annulatum, Muell. Arg., 453. 
depressa, Mont., 453. 
disciforme, Leight., 453. 
efformata, Krempeth., 452. 
latilabra, Tuck., 452. 
prestans, Muel/. Arg., 453. 
schizostomum, Krempelh., 453. 
schizostomum, Muell. Arg., 453,. 

454, 


Thelotremes et Graphides nove quas 
presertim ex hb. Reg. Kewensi ex- 
ponit Dr. J. Miller, 451. 

Theobroma Cacao, Linn., 473, 

Thermopsis, 125, 
inflata, Camb., 111, 127. 

Thespesia populnea, Corr., 170, 203. 

Thlaspi, 125. 

Thomasia, 473. 

Thomson, W., and C. B. Plowright, 
On the Life-history of the A®cidium 
on Paris quadrifolia, 43. 

Thuarea involuta, R. Br., 198. 

sarmentosa, Pers., 198, 207. 

Thuizcarpus, Zrautv., 13. 

Thuine, 11, 12, 17. 

Thuiopsis borealis, Carr., 19. 
dolabrata, Sieb. § Zuce., 19. 
gigantea, 19. 

Standishii, 19. 
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Thuja, 229, 230. 
Thuya, 12-14, 17-19, 41. 
articulata, 14, 15. 

Thuyopsis, 18, 19. 

Thylacospermum, 125. 

Thymelxacese, 129, 155, 190. 

Thymus, 126. 

Thyopsiella, 333. fi 

Tibet, On two small Collections of Dried 
Plants from, by W. Botting Hemsley ; 
with an Introductory Note by Lieut.- 
Gen. R. Strachey, 101. 

Tiliacex, 170. 

Tolypothrix flaccida, De Bary, 271. 

pygmea, Kuetz., 271. 
tenuis, Kwetz., 271. 

Tonga or Friendly Islands Flora, with 
Descriptions of and Notes on some 
New or Remarkable Plants, partly 
from the Solomon Islands, by W. 
Botting Hemsley, 158. 

Tonga Islands, Notes on the Position, 
Geology, and Aspects of the Vegeta- 
tion of the, by J. J. Lister, 160. 

Torreya, 3, 5, 28, 39, 40. 

Tournefortia argentea, Linn. f., 185, 
205. 

Toxocarpus leonensis, S. HJ/., 92. 

Trachydium, 125. 

Trachypodium Roylei, 103. 

Tradescantia, 238. 

Tragacantha Alhagi, 227. 

Traganum undatum, 262. 

Trema amboinensis, Blume, 193, 206. 

discolor, Benth. § Hook. f., 1938, 
206. 
Tremotylum Sprucei, Muell. Arg., 454. 
Trentepohlia odorata, Witir., 265. 
villosa, De Toni, 265. 
Tretocarya pratensis, Mawim., 117, 
129 


sikkimensis, Oliver, 138. 
Trianosperma, sp. noy., 80. 
Trianthema, 500. 

polyandra, Blume, 179. 
Tribulus alatus, 246. 
Trichocolea, Dum., 352. 

flaccida, Spruce, 353. 

eracillima, Spruce, 353. 

tomentosa, Spruce, 353. 


Trichosanthes tricuspidata, Lowr., 501. 
Triglochin, 126. 
maritimum, Jinn., 124. 
palustre, Linn., 119, 130. 
Trigonanthex, 353. 
Trigonella, 233. 
Trilepis, 126. 
Triosteum, 502, 
Trisetum, 126, 


, var. platyclada, Spruce, 353. 
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Trisetum subspicatum, Beawv., 119, 130. 
Triumfetta procumbens, Forst., 170, 
203. 


Trixis, 505. 
Trypethelium 
453. 
Tryphostemma apetalum, Baker f., 501. 
trilobum, Bolus, 501. 
Tsuga, 5, 27, 28, 32, 41. 
Pattoniana, 28. 
Tulipa edulis, Baker, 139. 
Turnera aurantiaca, Benth., 498. 
ulmifolia, Linn., 498. 
, var. elegans, 498. 
Turneracex, 498. 
Tylimanthus, Mizt., 364. 
amplexifolius, Hampe, 364. 
approximatus, Lehm. & Lindenb., 
364. 


schizostomum, Leight., 


laxus, Spruce, 364. 
Typha angustifolia, Linn., 380, 485. 
Typhacex, 433. 


Umbellifere, 80, 125, 128, 179, 260. 
Uraria lagopodioides, DC., 178, 2038. 
Urceolaria, 126. 

Urena lobata, Linn., 169, 203. 
morifolia, DC., 170, 203. 
sinuata, 170. 

Urginea, 373. 

Petitiana, Solis, 375, 424. 
Tayloriana, Rendle, 375, 424. 
undulata, 262. 

Urococeus insignis, Kwetz., 268. 

Urtica, 126. 
hyperborea, Jacquem., 118, 129. 

Urticaces, 126, 129, 192, 523. 

Usnea barbata, Fries, 140. 

Uvaria Afzelii, 70. 

Sofa, 69. 


Vallea, 474. 
Vangueria nigrescens, 81. 
pauciflora, 82. 
velutina, 82. 
Vanilla Humblotii, Reichd. f., 377, 390. 
ai is amicorum, Benth. 171, 203, 
Vellosia xequatorialis, Rendle, 375, 409. 
tomentosa, Pax, 375. 
Verbascum, On the Cause of the Fall of 
the Corolla in, by U. Martelli, 316-322, 
Verbascum, 238, 242. 
Blattaria, 317, 320, 822. 
Cedreti, 322. 
crassifolium, 317, 822. 
floccosum, 317, 820 note, 322. 
garganicum, 317, 322. 
longifolium, 322. 
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Verbascum Lyclinitis, 316, 317, 322. 
macrurum, 322. 
montanum, 322. 
nigrum, 322. 
niveum, 322. 
orientale, 322. 
phlomoides, 317, 322. 
pheniceum, 316, 322. 
pulverulentum, V7/., 316, 322. 
sinuatum, 317, 320 note, 321, 
322. 
thapsiforme, 322. 
Thapsus, 316, 322. 
virgatum, 322, 
Verbenacex, 187. 
Vernonia, 84. 
insularum, Benth. & Hook. f., 182, 
205. 
myriantha, Hook. f., 84. 
nigritiana, 84. 
sp. nov., 84. 
Veronica, 126, 230. 
Chameedrys, 238. 
thujioides, 230. 
Viburnum Opulus, Linn., 502. 
Victoria regia, Hook., 469. 
Vigna lutea, 4. Gray, 174. 
retusa, Walp., 174, 204, 
Villaresia grandiflora, Fisch., 479. 
samoense, Benth. § Hook. f., 172, 
203. 
Vinea rosea, Linn., 185. 
Vincetoxicum Mannii, 8. F//., 93. 
officinale, Moench, 509. 
Viola, 125, 296. 
tricolor, Linn., 297, 298. 
, var, arvensis, 297. 
Violacex, 125. 
Violarex, 469. 
Violariex, 168. 
Viscum album, Zinn., 520. 
Vitex trifolia, Linn., 187, 206. 
Voacanga africana, Stapf, 87, 88. 
Vochysia, 229, 
Volvocinese, 264, 268. 


Wahlenbergia cervicina, 261, 263. 
gracilis, A. DC., 183, 205. 
Walleria Mackenzii, J. Kirk, 376, 
429 


. var. nutans, Baker, 429. 
nutans, J. Kirk, 376, 429. 


Wedelia biflora, DC., 182, 205. 
strigulosa, Benth. § Hook. f., 182, 
205. 

Werneria, 125. 

West, W., and G. S. West, On some 
Freshwater Alge from the West 
Indies, 264. 

West Indies, On some Freshwater 
Algse from the, by W. West and G. 
S. West, 264. 

Whitlavia, Gray, 53, 60. 

grandiflora, Harvey, 57. 

Widdringtonia, 11, 15-17, 41. 

cupressoides, 17. 

Wikstreemia rotundifolia, Decne., 190, 
206, 210. 

Willis, J. C., Contributions to the 
Natural History of the Flower.— 
Part I. Fertilization of Claytonia, 
Phacelia, and Monarda, 51-63. 
Part II. Fertilization Methods of 
Various Flowers; Cleistogamy in 
Salvia Verbenaca, 284-298. 

Wollastonia strigulosa, DC., 182. 

Wormia Burbidgei, Hook. f., 465. 

triquetra, Hotth., 465. 

Wright, C. H., Solanacee of Sierra 

Leone, 93. 


Xerophyta, 409. 

Xylosma orbiculatum, /orst., 169, 2038. 

Xyris laxiflorus, 68. 

Xysmalobium Heudelotianum, Deene. ?, 
92. 


Zilla, 221, 228, 249. 
myagroides, 221, 222, 247, 249, 
258, 


Zippelia, 519. 
Ziziphora, 63, 284. 
capitata, Linn., 294. 
Zizyphus Jujuba, Lam., 480. 
rugosa, Lam., 481. 
Spina-Christi, 227, 246. 
ee, pachydermum, Jest, 266, 
279. 


——, var. confervoides, West, 266, 
279. 
Zygnemacerx, 264, 266. 
Zygogonium, 266. 
Zygophyllum, 141, 221, 230, 240, 
eurypterum, 141, 
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